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CnOCOE QHHCTKH 2KHHKHX CPEJ 



OQjiaCTb TeXHHKH 



5 flaHHoe H3o6peTemie cBH3aHo c cenapanneH h yaaJieHHeM coaepacamnxca b echakocthx 
npHMeceft, T.e. xkmettcckhx coeflHHeHHH hjih BemecTB, npHcyrcTBHe kotop&ix b echakoctkx 
He>KeJiaTejnbHO. Hon >KH,mcoH cpe^OH HH^ce noHHMaeTCJi yraeBOflopoMbi, yrjiepoflcoflepacaujHe 
echakocth hjih Bo^Hbie pacTBopbi. B flpyroM acneiere AaHHoe H3o6peTeHHe HMeeT othouichhc 

K COpGeHTHbIM KOMII03HIJHflM, IipOIIHTaHHbIM KaTajiH3aTop OM , KOTopbie npnroflHbi JXJUl 
10 BtmejieHHa siieMeHTOB, coeflHHeHHH hjih BemecTB H3 echakhx iiotokob, 3a cneT ero 
noBbiineHHOH H36HparejibHocTH. Eme oahh acneKT H3o6peTeHH5i cbh3&h c npoiieccoM 
npoH3B0,zicTBa copSeHTOB, nponHTaHHbix KaTajiH3aTopoM, tfJia HcnoJib30BaHHa hx npn 
yj^ajieHHH npHMecen hjih MCHjpcocTefi . 

15 npeiimecTBViomHH ypoBem> tcxhhkh 

,2(aHHoe H3o6pereHHe CBH3aHO KaK c npoijeccoM o6pa6oTKH 3arpK3HeHHbix bo^bi, Maceji, 
yrjieBO^opo/joB h ^ch^khx yrjiepoacoflepHcaiijHX noTOKOB b o6meM, TaK h c npoueccoM 
Bbi6opoHHoro y^aneHHK MeTajuioB, a30THCTbix cocj^hhchhh, cepoBo^opcua h npoMHX 

20 coeOTHeHHH cepbi, apoMaraHecKHX coeaHHemtH, MHoroa^epHbix apoMaTHHecKHX coe,zpiHeHHH 5 
a TaioKe oco6bix pa3HOBH,zpiocTeH yrjieBOflopoflOB b nacTHOCTH. npn 3tom, b npoijecce 
npHMCHHCTCH oco6bift copSeHT, . nponHTaHHbiH MaKponacTHijaMH KaTajiH3aTopa, 
Hcnojib3yeMbiH win okhcjichhh H36paHHoro Hcxo^Horo BemecTBa hjih coeaHHeHHa. . 
B TeneHHe .zyiHTejibHoro nepHO^a BpeMeHH nbrrajmcb npHMeHHTb pa3JiHHHbie mctoahkh jxnn 

25 cenapai^HH yraeBOflopoAHbix EoiflKOCTeii H3 bo am h nponnx nojiapHbix pacTBopoB. B 
nacTHOCTH, cymecTBOBajia Heo6xo;a;HMOCTb b 3<|)<|)eKTHBHOM h 3kohomhhhom npouecce 
BbwejieHHa Macen hjih He^Tenpo^yicTOB H3 bo^hbix cpefl. ^aHHaa MeTOflHKa no3BOJiaeT 
pauHOHajibHO HcnoJib30Baxb no KpaftHeH Mepe HeKOTopyio nacTb BbmeJieHHoro 3arpa3HeHHfl 
AJiH noBTopHoro ljHKJia. 

30 IIocTOflHHafl noTpe6HOCTb HH^ycTpnajibHo pa3BHTbix CTpaH b He4>Tenpo^yicTax npHBo^HT k 
TOMy, hto Bee 6ojrbuiHe hx o6i»eMbi TpaHcnoprapyiOTCji, BCJie^CTBHe nero, npoHCXo^T hx 
yTeHKa b OKpyacaiomyio cpeay. flJifl 6opb6bi c Bpe^HbiM skohomhhcckhm h 3KOJiorHHecKHM 
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BOSfleficTBHeM bbi6 P ocob HecJnrenpoAyKTOB Ha OKpyacaiomyio cpeay hohbujiocb Ha cbct 
HecKOJiBKo MeToaoB, HanpaBJieHHBix Ha orpaHHHeHHe nonaaaHHa Maceji h He^TenpoAyKTOB, 
3arp*3H*iomHx cpeay. ripaKTHKa noKasajia, hto Bee sth mctootkh kbjc npaBHJio 
floporocTOHiim, TpyaoeMKH h He aocraraiOT onTHMajiBHoro pe 3 yaBTara. 

flaa Toro, hto6bi H 3 6e>KaTB 6ojiBfflHx sarpar h noanac TpyrpjonpeofloaHMBix npo6aeM, 
csasaKHBix c OTOejieHHeM jkhakoctch ot JKHAKocTefi, scer^a npHMenajiHCB a6cop6eirna, 
cnoco6cTByK)mHe OTfleaeHHio yraeBoaopoaoB ot boahbix pacTBopoB. Taiaie co P 6H P yiomHe 
BemecTBa BHHTBiBajiH (noraomajin) MacJia. CooTBeTCTBeHHo, 3$ (peKTHBHBie co P 6eHTU 
aoaacHBi norjioTHTB nepBOHanajiBHo yrjieBOflopoaBi-3arpH3HHTejiH s a He Boay. HHane roBopa, 
HanjiynnHMH MaTepnaJiaMH oth 3T oro otjuhotca TaKHe, KOTopBie kbk rHapo<po6HBi , Taic h 
yrjieBoaopoaoycTOHHHBBi. CpeflH a6cop6HpyiomHX MarepHaaoB, npefljiaraeMBix 
yflaneHHH Maceji hs bo^bi, 6bijih flpesecHBie ohhjikh, apeBecHaa mena, HeKOTopBie hihhbi, 
nojiHMepHBie MarepHajiBi, uejunoaosHBie MarepHajiBi a MHorae apyrae. Bojibhihhctbo 
cop6eHTOB, HcnojitsyeMBix flra tekhx oeaefi, HeaocraTOHHO s^^ckthbhbi h He Moryr 
npHMeHaTBca bto P hhho, CjieflOBaTenBHO, hx BBiSpacwBaioT hot yHHHToacaioT BMecTe c 
cop6HpoBaHHbiM HetpTenpoflyKTOM. 

Ba>KHO HOflHepKHyTB TO, HTO OflHHM H3 HaH6oJiee CymeCTBeHHBlX HeAOCTaTKOB B H P HMeHeHHH 

hoaoShbix MaTepnanoB smnxercx nopofi HeflocTyiraaa ctohmoctb noaroTOBKH Bcex 
MeponpHHTHH h caMa yxHJiHsamw copSeHTa, koto P bih He HcnoaB3yeTca bo btophhhom HHKJie. 

nBITaflCB yCTpaHHTB Te TpyflHOCTH, KOTOpBie CBaSBHBI C HCHOJIBSOBaHHeM CO P 6eHTHBIX ' 

MaTepnajiOB, Ha boahbix o6BeKTax, sarpasHeHHBix yraeaoflopoflaMH, 6buih npHMeHeHBi 
co P 6eHTBi, ycToftHHBBie k yrJieBOAopoaaM, KOTopBie OTJiHHaioTca ot npocTBix cop6e H TOB T eM, 
hto ohh pacnpeaeaaioT CBasaHHBie jkhakhc yraeBOflopojgu no noBepxHocra a6cop6H P yiomeH 

HaCTHHBI B BHfle HJieHKH. A6cop6HHa, HanpOTHB, CBH3aHa C HOraomeHHeM MCHflKHX 

yrjieBOAopoAOB sceM o6i,eMOM Tsepaoro cop6e H Ta, hto HanpaMyio saBHcnr ot toto, 
HacKojibKO nopncTa CTpyicrypa copGHpyromero MarepHana. 

Ana 3thx uejiefi nacTO npHMeHaioTca TaKHe cop6H P yiomHe MarepHaabi, kqk mcjikhh necoK, 
rjniHa, TBepABie HeopraHHHecKHe coeflHHeHHa, nojmMepBi hjih o6pa6o T aHHBie HaTypajiBHbie 
BojiOKHa, Taicne, kbk, HanpHMep, xjionHaToGyMaacHBie BOJioKHa, KOKocoBaa meayxa, Top^aHBie 
30 BoaoKHa, flacyr, inepcTB, KOTopBie Moryr 6bitb CBepxy noKpBrrBi yraeBOflopoaoy<rroHHHBBiMH 
MaTepH anaMH : KaynyK (pe 3 HHa), hjih napa^HH c nejiBio oSecnenHTB cop6eHTy naaBynecrB. 

OflHaKO, HOA06HBie BOJIOKHOBBie CO P 6eHTH C BHeiHHHM HOKpBITHeM Hpe3BBIHaHHO TpyaoeMKH 

b H3roTOBJieHHH, h fljia hx npoH3BOflCTBa Tpe6yeTca HcnoaBsoBaHHe aobojibho caoncHbix 
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rexHHHecKHx cpeacTB. KpoMe axoro, xaKne cop6e H T6i H e Moryr npHMeHaxBca a noBxopnoM 
UHKJie, hto aejiaex hx HpesBtinaHHO floporHMH b 3Kcnjiyaxan.HH. IIoflo6HO sxowy, apyrne 
cop6e H TM, xaicHe, kok, HanpuMep, nojiHMepBi, Moryr 6bixb cjihidkom aoporaMH an* MaccoBoro 
HcnojiB30BaHiia h, ecjra ohh He 6yayx pasjiaraxBCH noa aeficxBHeM 6aKxep H H, to tohho rax *ce 
OKaascyx Bpe/moe B03fleftcTBHe Ha OKpyacaiomyio cpe/jy. 

B Ilax. CUIA aa JVb 3 891 574 6ojiee noapo6Ho paccKasano o nycxoxejiBix rpanyjiax 
ymepoaa, cocxoaumx H3 nopncxog o6ojiohkh. TaKyio yrnepoflHyio nacxnuy nojiynaiox, 
BHanajie HOKpBiBaa yraepoaoM BemecxBo, HMeK>inee cep OTeB HHy (aapo), a saxeM y^ana* 3TO 
aapo nyxeM xep M HHecKoro pasjio^emw. Hcxoah hs npeacxaBjieHHBix aaHHBix, xaKofi npouecc 
*o P MH P yex rejiHoc^epy, HMewmyio HacBHiHoft sec n P H6jiH3Hx eJ iBHO 275 g/I h aKXHBHBiMH 

BH y^P e HHIOK>, XaK H BHeiUHKMO HOBepXHOCXH. IIOMHMO H P OHHX o6jiacxeH HpHMeHeHHH 

nojiynaeMBiH b pesyjiBxaxe axoro nponecca Maxepnaji Moacex 6bixb HcnojiB30BaH juw 
a6cop6HpoBaHHH cBipoft ne^xH. OflHaKO, noMHMo xoro, hxo sxox Maxepnan cpaBHHxejiBHo 
xaaceji, oh HMeex erne h cpaBHHxejiBHo HH3 K yio cnoco6HocxB BB W e P5K HBaxB Harpy3KH, 
npH6jiH3HxejiBH0 jihihb b 1,5 pa3 a eojiBHie CBoero seca nocjie npoaojiacnxejiBHoro 
B3aHMO,aeHcxBHfl ero c HecjnBio. 

B cooxBexcxBHH c BBnneH3Jio»eHHBiM, TJiaBHoft HejiBio Hacxoamero H3o6pexeHHH aBJiaexcs 
npeaocxaejieHHe fleHCTBeHHoro h s^eKXHBHoro Mexo^a cenapauHH yraeBOflopo OT Bix cpe« ox 

BO*BI H npOHHX HOJiapHBIX )KH«KHX o6BeKXOB HOCpeSCXBOM HCnOJIBSOBaHHa CpaBHHXeJIBHO 

HeAopornx copeenxoB, koxo P bix mojkho npHMenaxB bxo P hhho b noaxopnoM hhrjic IIomhmo 
BBnneHasBaHHBix MaxepnanoB, hmchho ^araoe H3o6pexeHHe pacKptisaex xox 4>aiex, hxo 
yrjiepoa, b koxo P bih bbootxca nacxnua Kaxannsaxopa, Moacex BBicxynaxB b KanecxBe 
34>*eKXHBHoro cop6e H xa todc yraeBOflopowB b bo OT oh oKpy^aromeft cpe^e. 
noaynaeMBm b peayjiBxaxe yraepoa, BKiHonaioiiniH b ce6a nacxnuy Kaxamraaxopa, HMeex 
*o P My H e6oJiBiiiHx KpncxajmnxoB no pasnepaM snannxejiBHo MeHBme xex, Koxopue 
Ha6jiK> fl aK>xcH b npHpo^tHOM rpa4>Hxe. AacopGHHOHHBie cBoftcraa xbkhx yraepozmBix 
Maxepna^OB c nacxnuaMH Kaxajnwaxopa o6bihho CB*3aHBi c pa3Mepo M BHyxpeHHefi 
noBepxHOcxH h H36HpaxejiBHOcxBK> BBe^eHHoro Kaxajnreaxopa. 

3arpa3HeHHBie boabi o6bihho HMeiox BBicoKoe coaepacaHHe pacxBopeHHoro acejiesa 
(coflepKamee OT yxBajieHXHoe hjih xpexBaaenxnoe acejrao) h apyrnx npeAcxaBHxeaefi 
ochobhoh rpymiBi b pacxBopennoM BH fl e, h/hjih nepexo^HBie MexaiuiB! ( H e coaepacamHe 
^yxBaaeHTHoe hjih xpexBaneHXHoe aceneao), xaKHe, KaK, nanpHMep, M e«B, hhhk, ajnoMHHHft, 
MapraHen, cepe6po 5 cbhhch, KaflMHft, 3 onoxo, khkcjib, mbujkzk h apyrKe BemecxBa, 
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ocuepnnmi b npoMBnmieHHBix ctohhbix B o*ax. XnMHHecKHft cocxbb bo*, 3arp a 3HeHHBix 
xaKHMH MrnumaMH, mo»t ch*bho mchstbck b 3aBHCHMOcxH ox HCTOHHHKa 3arp a3 HeHHa HJIH 

0 TO H3 Ba^Hefimnx npo6^eM, c koxo P oh cxajiKHB aioTcs ropHo^aH^as „ 
ropHoo6pa6axBiBaiomas npoMBmrneHHocxn - 3t 0 oGecneneHHe oxBoaa bo*bi > MeponpnaxHH 
no perynnpoBamno cxokob cy^Hfloco^amnx 4>paKUHH. B HeKoxopBxx cryHaax 
coAep^amne nnpHX, MapnasHx . nnppoxnx, co3*uox oco6 H e npo6jieMBi, nocKonBKy ohh' 
cpaay xce okhc^xch Bcne«cxBHe BtiBexpireaHHH . saipramor khcjibimh bo^h maxxHsie 
bo«oox OTBM . CxeneHB okhc^hhh saBHcnx ox ypoBH* co^epacaHH* cy^TOB. Mop(j)ojiorHH 
aKXHBHocxH 6aKxe P HH, KOHu.eHxpan.HH xpexBajieHTHoro raesa h h M Knciopoaa 
Kncjitie bo*bi b maxxnoM BoaooxjiHBe hmckox bbicokjoo KomjeHxpaumo aeejieaa a apymx 
pacxBopeHHBix MexaanoB. YpoBeHB pH y 3 thx bo* yxasBiBaex H a hx ™« khcjioxhocxb 
B naeaae B ce cxoHHBie boabi, coaepacanme maw Mera*™, oxpa6oxaHHBie bo*bi nocae 
oiiHHKOBBiBaHHfl, Mexa^aHHH, 3aKajiHBaHHa, a xaKace xpaBmiBHBie pacxBopBi h 

npOMMBOHHBie WTH flOJTJKHBI 6 BIXB OHHIHeHbl OT 3arpa3H*Oin.HX M^OB XOrO, K3K 

ohh 6yfly T cjihxbi b peioi h flpyrae Bo^Htie ofrteKxti. 

flU. OHHCXKH maxXHBIX BQflOOniHBOB. 3arpH3HeHH H X KHCJIBIMH BO^BMH, HCnOJIB30BaJlHCB ma 

ochobhbix Mexo^a. npoBo OTH CB cn^ MeponpaaxHa no npe^pamenHK, 
3arp a 3HeHHH, a hmchho: hohbixkh yaannxB cyn^r, KonxpoanpoBaxB ^kx^bhocxb 

6aKXe P HH 5 KHCrtOpOflHyK) OT^ysHK), HaHOCHXB HORpBITHe H3 Cy^HflHBXe HaCXHHBI H • 

araoMepHpoBaxB ™ *paKHHH. fla ohhcxkh ox sarpoHeHHa npoBo^cB ce^e : 
MeponpH^: HeftxpanmanHa, ocaac«eHHe PH^pooKHcefi, oca^eHHe BMecxe c cym&mm 
wcopeuw H y»e. Tp^hhhohhbim Mexo^OM, npHMenaeMBiM np H onncxKe h 

BOCCXaHOBJieHHH HOHOB X^BIX MeXa^IOB H3 maXXHB K KHCnOXHBPC BOflOOXflHBOB 6Bma 

H3BecxKOBaa Hefixpa^aHH* c hctibk) oca^eHH* rnapooKHceH Mexa™. Hpn sxom 
oca>^eHHBie r^pooKHcn r^no ox^xpoBBiBajoxca. Fh^ookhch MenmnoB xhmh^ckh 
HeycxoftHHBBi, hx noMenwox b KOHxetaepBi h b 6y a ymeM hx mo&cootmo yHHHxoacaxB 

MeXO*, OCHOB3HHBIH Ha OCa^eHHH Cy^HWB, n03B 0JW K,mHH yXHJIH3HpOBaXB HX KaK 

XBep^oe BemecxBo, n P OH3Bo*Hx cy^ w MexamioB, xoxopue hb**oxcs xhmhhcckh 6 0J iee 

yCXOHHHBBIMH HO CpaBHeHHBO C rH^pOKCHflaMH. Cj^HflBI MexaJIJIOB T*MCM> ^BXpy^XCK 

H3 pacxBopoB. Bonee xoro, h P h onpefleneHHHx ycaoBHax, K or«a HMeexca H 3OTmeK cy^a 
hbxphs, npHMenneMoro KaK oca^a^^ee BemecxBo, . npouecce oca^eHH^ o6pa3yexcs 

^OBHXBXH ra3 H 2 S (cepOBO^). to TO rO, ^ToSbX CHH3HXB m MHHHMyMa BO3M02KHBie 
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Phckh h o6ecnewrB 6e3onacHocTt 9 wis pa6oTBi Tpe6yeTCfl saicpBiTBiH peaiamoHHBiH cocyjj, c 
Ha^eKHtiM rasooTBoaoM. B npoueccax, npHMeHaeMBix npn paHee hsbccthbk TexHOJionwx, 
pacxofl cyjiB<p H flOB h apyrax cepocoflepacamHx cocmraeHHH 6biji HSJiHiime bbicok, BBupy 

HyBCTBHTejIBHOCTH CyJIB^HflOB K KHCJIOpO^y. MeTaJIJIHHeCKHe OCaflKH, BKJnOMaa 

5 cepocoflepacainHe opraHHHecKHe coeflHHeHHS, 4>HjiB T pyiOTCji Jierne, hgm HeopraHHHecicHe 
cyjib4>HflH, hto cnoco6cTBOBajio hx nmpoicoMy npHMeHeHHio b HeaaBHHe BpeMeHa win 

OHHCTKH CTOHHBDC BOfl. 

OflHaKo, ecra b noTOKe OTpaGoTaHofi bojjbi cojjepacHTc* 6oJi&inoe kojihhcctbo MeTajuia, ot 
KOToporo Heo6xoAHMO Bojjy OHHmaxt, to npHMeHe HH e TaKHx opraHHnecKHx ocaflHTeJiefi 
1 0 HHoraa CHHrraeTCH skohomhhsckh HeHejiecoo6pa3HBiM. 

B ijejioM, TexHoxtornH npoinjn,ix jkst HeBBirojxHBi tcm, hto ohh HeH36HpaTejiBHBi, npH sthx 
npoueccax npoHcxoflHT ocaaweHHe 6ojibhihx o6teMOB h Tpe6yeTca BticoKoe coaepacaHHe 
hohob flByxBarteHTHoro >Kejie3a npn bbicokom pH h bbicokhx TeMneparypax (nopjijjKa 60-70° 
C). Ohh TpeSyioT cjihihkom jjiiHTejiBHoro nepnofla BpeMeira ana Toro, hto6bi OKHCJieHHe h 
15 4»o P MHpoBaHHe (peppHra nponuio ycneunio. flpyrott cymecTBeHHBiH MHHyc npouecca 
cooca^eHHH, npHMeiweMoro b TexHOJiornax nponuiBix jier, sto cjihihkom npoflojcKHTCJiBHoe 
BpeMH, KaK npaBHjio, flBa-TpH ahh, Heo6xoOTMoe wx Toro, to>6bi 4>epp H T npHo6peji 
MarHHTHBie cBOHCTBa. Tojibko nocjie stoto, HacumBi MarHHTHoro (peppirra Moryr 6bitb 
OTflejieHbi ot HeMarHHTHBix Hacnm 4»eppHTa npn noMoinH MarHHTHoro cenaparopa. 
OneBHaeH tot 4>aKT, hto Heo6xoflHMo coBepineHCTBOBaTb MeTOflHKy yflajierooi MeTamioB H3 
sarpasHeHHbix boa. Hombmo MeTajmoB, H3 ctohhbix boa acejiarejiBHo ynansm, Taicace h hx 
okchabi hjih cojih. OHeBH^HO TaioKe h to, mto 6buio 6bi nojiesHo pa3pa6oTaTt Taicyio 
TexHOJioraio ohhctkh ctohhbk bo* (raicHX, KaK khcjiothbic maxTOBBie h ropHBie 
OTpaSoTaHHBie boobi), hto6bi nojiyHHTB kohchhbih npoflyKT hot npoayicTBi He tojibko Jienco 
25 y^ajifleMBie hs o6bcmhbix pacraopoB, ho h 3$<peKTHBHo BoccraHaBJiHBaeMBie, hto6bi 
OHHmeHHaa Bojja no CBoeMy KanecTBy cooTBeTCTBOBajia CTaH^apTaM h Moraa 6bttb cjiHTa b 
npHpoflHyio cpeay. CjieflOBarejiBHO, aaHHoe H3o6peTeHHe hosbojihct npeoflOJieBarB He o;my, a 
MHorae npo6jieMBi, nocKOJiBKy ycTpaiweT HejjocTaTKH, npHcymne TexHOJionwM nponuiBix 
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30 



JieT. 



ripouecc, npeajiaraeMBiH HacTOfliHHM H3o6pe T eHHeM, nosBOJweT bbi6o P ohho yaajurrB h 
BoccTaHaBJiHBaxB nocpe^cTBOM oKHcjiemw 6ojibiiihhctbo Me T ajijioB, npHcyTCTByiomHX b 
sarpasHeHHBix Boaax. JIkj6oh, kto Ha npaKTHKe npHMeHeHHJi 3th nponeccBi, MoaceT He tojibko 



5 



10 



15 



20 



25 



30 



okhcjihxb 6ojitinHHCTBo Mexa^oB, co«ep>KamHxc a B 3arp,3HeHH M X Bo«ax, HO H coxpannx* 
nonoaarrejitHBiH noxennna* R n* K^oro Mexa^a, b c^ynae, ec™ 3arps3HeHHas Bo*a HMeex 

OKHCJIHTeJH,HO-BOCCTaHOBHTejn,HBIHnOTeHHHaJI. 

OAHHM H3 OCHOBHBK MeTOflOB Vmm XBep^BIX HacXHH, HaXO^HXC* BO B3BemeHHOM 
COCXOHHHH, H3 ^KHX HOXOKOB, 6 £W a ^XpaHH*, npHMCMCMM OT OHHCXKH CXOHHBZX BO« 

e ™ocxefi. B nacxHocxH, npn npoBeaeHHH Meponp M no onncxxe oxpa6 0 xaHHB K bo« 
npncyxcxBne XBep^pc nacxm, bo B3BemeHHOM cocxohhhh nacxo HBjiaexca hm***** 
xexHOJioniHecKOH npo6*eMOH. T P ™hohho „ chh^chhh KOHnenxpannn h/hhh y mm 

XBKHX HacXHn H3 BO^HBZX HOXOKOB HpHMeHHKaCB ^xpaUHS. FIpH 3XOM yCXaHaB^BaKHCB 

necoHH H e ^xpsx kok na hhcxo^c, xax h bocxo^c hoxokh, a xaKace mnpoxo 
npHMeHHJiHCB flBOHHtie mm cMeinaHHBie ^xpsx, KoxopBie iipohbhjih ce6s b ncnojiB 3 OBaHHH 
KaK BecBMa skohomhhhbic h a^exxHBHHe. Te M He Menee, npaxxmca noKa3ana, hxo necoHHBie 
h CMemaHHHe ^xps, 3^™* h P h yaaaeHHH xBep^ nacxHn, Haxo^xnHxca bo 

B3BeiHeHHOM COCXO*HHH TOflBKO n P H yCJIOBHH HX HeBBICOKOH KOHH.eHXpaH.HH B BO^e 

KoHHeHxpaHH* xannx xBep^xx nacxnn b noxoKe W ocxh s npoxo^nnen Hepe 3 ^xp 
^ HHKC 10 °- 200 ™rpaMM na jmxp. Rpn KonnenxpanHH xaep^cc nacxHH 
Haxo^mnxcH bo B3BemeHHOM cocxoahhh, BBinie 3xoro ypoBH, npoHcxo^x 3 acopeH H e' 
4>Hjn>xpauHOHHoro cjio* h cosflainie b H e M nepena^a flaBJieHH*. 

tfr* y^eHH^ xaKHx 3arps3HHxe*eH, kok xHMHHecKne BemecxBa, oxHocamHeca k rpynne 
xokchhhbdc opraHHHecKHx coeflHHeHHH, o6bihho Hcno^OBeuin cjioh copGenxa, Hepe3 
KoxopBie npoxo^ hoxok ^kocxh, coaep^ainnH aaco P 6H P yeMBie sarp^nnxe™ B 
nacxHocxH, nzHpoKo npHMeHfljiHCB kbk CHHxexHHecKHe, xax h yr^HBie cmohbi b KanecxBe 
aacop6H Pyi ome H cpe fl Bi, BBIW y ee bbicokoh H 3 6Hpaxe;n>HocxH m mhoxhx opraHHHecxHx h 
HeopraHHMecKHX 3arp a3 HHxe JI eH, co^amnxca b ao^cHx noxoKax. H xe, h apyme cmojxbz 

HMeKXTCH B HaJIHHHH B xaKHX ^OpMaX, KOXOpBIMH MOXyx 6&ITL HanOflHeHBX KOJIOHHBie 

annapaxB! xbkhm o6pa30M, ™ B o*a cMoacex npoxoanxB Hepe 3 aaHHy* cpe*y H 
HeoSxo^HMocxB b npoBe^eHHH noc^H^x cxyneHefl cenapannH xBep^ix aemecxB ox 
^kocxh oxna^aex. TeM He Menee, rpaHy^poBaHHBm yrnepo^ «e Moacex perenepapoBaxBc, 
h nacxo hpohcxo^hx 3arp*3HeHHe cHHxexHnecKHX cmo^ nacxHHaMH BemecxBa. ncwfa™ 
rpany^i, HpHMeHHeMHe ^ ohhcxkh oxpaSoxanHBDc bo A 06BIHH0 «ob OJ ibho Go^uiHe no 
pa3Mepy, h nepno^ BpeMenn, Heo6xo OTM BiH m y^ep^Ban^ ^kocxh b c*oe aflcopGenxa 
3aHH M aex ox 30 no 60 mhh. Bo H36e^aHHe 3acope HIW cno^ co P 6eHxa Heo6x OOT Mo npoaecxH 
npe^apnxe^Hyio ^nBxpamno OHHinaeMOH ^kocxh. KpoMe 3xoro, co P 6eHX fl0TO 
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AOCTaroHHo hhtchchbho 3KcnjiyaTnpoBaTi,cfl ro Toro, kek pereHepanHa Ha aaHHOM ynacTKe 
3KOHOMHHecKH onpaBflaeT aaipaTM Ha co P 6eHT. HanpHMep, Hopivia ncno jib3ob anna yrjiepojja 
AOJDKHa 6Brrt 6ojiBme 500 <i>yHTOB b ae H B AO xoro, kqk pereHepamw H a 3T om ynacTKe 
3KOHOMHHecKH onpaBflaeT sarpana, noHeceHHwe H a yriiepoflHBiH cop6eHT, b KOjnwecrBeHHOM 



OTHOUieHHH. 



ffjix npeoflOJieHHH npo6jieMBi, cbh3&hhoh c npeflBapHTejiBHOH (pHjiBTpaimeH Hanajia noTOKa, 
npoxoflamero nepes cjioh copSeHxa, b TexHOJioran nponuiBix jier npeajiarajiocB 
3KcnjiyaTHpoBa T B cjioh aacop6eH T a b peaome pa6o T Bi BSBemeHHoro hjih nceBflocKHaceHHoro 
cnoa. TaKoii pa6oHHH peaam cnoco6e H onnmaTB jkhakocth c hhskhm ypoBHeM coaepacaHHa 
TBepflBix nacTHH, HanpHMep, Me H ee 120 MHJijmrpaMM B3BeineHHBix TBepziBix nac-nm Ha 1 

JIHTp, B TO BpeMH, KBK XCHflKOCTH C 6ojiee BBICOKOH KOHH.eHTpaH.HeH TBepflHX TOCTHH 

HOTpeSyiOT *HJitTpauHH. flaace npn ohhctkc acHflKocxeH c hhskhm ypoBHeM coaepacamw 
TBepatix nacTHH b Tex cjiyraix, Kor^a bo3mo>kho npHMeHeHHe BSBeineHHoro hjih 
nceBflocHCHMceHHoro cjioa, hotok xchakocth, BBrreKaronmH hs cop6e HT a 6ya.eT B ce eme hmctb 

1 5 3HaHHTeJIBHytO KOHHeHTpaHHIO B3BenieHHBK TBepflBK HaCTHH. 

TexHOJioraH npomjiBix jieT npeflnarann HcnojiBSOBarB nopoiHKoo6pa3HBie aucopSeHTbi nnx 
yflajieHHH aacop6HpyeMBix sarpasHHrejieH npn OHHcnce OTpa6o T aHHBix boa, npHMeHa*. 
TexHojiorrao aKTHBHoro ocaaweHH*. n P H stom nopoimcoo6pa3HBiH cop6e H T, HanpHMep, 
yrjiepofl, ,a.o6aBjiHjic* HenocpeacTBeHHo b aspanHOHHBiH 6aK c OTpa6oTaHHBiMH Bo^aMH. B 
TaKHx cjiynaax, noponiKoo6pa3HBiH yraepoa hjih apyron co P 6eH T nepeMeuiHsajica c 

6HOJIOrHHeCKH aKTHBHBIMH OTCTOHHBIMH TBepflBJMH HaCTHHaMH, H B peSyjIBTare Heo6xO«HMO 

6bijio o6e 3 Bo>KHBaTB h pereHepHposaTB copoeHr BMecTe c sthmh tbcpabimh HacranaMH, hto c 

TOHKH SpeHHil CTOHMOCTH OHHCTKH H CJTO3KHOCTH SKCHJiyaTaHHOHHOH CHCTCMBI CHHTaeTCJI 

HeBBiroflHBiM. Bojiee xoro, npHMeHeHHe tbkoh mcto^hkh seaeT hhhh, k cjia6oH floonncTKe, 
25 to ecTB yaajiemno aflcop6Hpye M &ix sarpasHirrejieH H3 OHHmaeMoft jkewkocth. 

B cooTBercTBHH c BBnneH3Jio>KeHHBiM, rjiaBHOH uejiBio H3o6pe T eHH* zbmctcx 
npeaocTaBjieHHe ycoBepraeHCTBOBaHHoro, e^iHoro mocjia ohhctkh aawKoerefi, coaepjKamHx 
TBepflBie HaCTHHBI BO B3BemeHHOM coctohhhh h aacop6H P yeMBix sarpjcHHTejieH, HpHMeHJM 
npn 3tom cop6e H T, npoiiHTaHHBiH KBTajmsaTopoM, coflep^amHM nacTHHBi a6cop6eHra. 
flpyrae nejiH h npeHMymecxBa flaHHoro H3o6pereHHa CTaHyr ohcbhahbi hcxom m 
HH^ceH3jioxceHHoro, a Taicxce hcxoaa H3 npas Ha HacTOHnmn naTeHT. 

flpyrofi acneicr TexHOJioraft, npHMeiweMBix b npomjioM, HMeioiHHH OTHomeHHe k aaHHOMy 
H3o6peTeHHio, - 3TO crpyKTypooSpasoBaHHe. MHKpo4,HJn,Tp oGbihho HMeer MHKponopHcryio 
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CTpyicrypy, cocToamyio Jih6o H3 KpHCTajuinnecKoro ajTOMOCHJiHKara, xhmhhcckh cxoahoh) c 
rjiHHaMH h nojieBSiM uinaroM, othocjhahmch k KJiaccy BemecTB, H3BecTH0My Kax u;eojiHTBi, 
jih6o H3 KpHCTajuiHHecKHX ajnoMo^oc^aTOB, KOToptie BBiBO^TCa H3 cMecefl, coAep^camnx 
opraHHHecKHft aMHH hjih neTBepraHHyio cojib aMMOHHa, jih6o H3 KpHCTajuiHHecKHx 
5 cHJiHKoamoMO^oc^aTOB, KOTOptie nojiynaiOT nyreM ra^poTepMHHecKofi KpHCTanjiH3aijHH H3 

peaKOTOHHOH CMeCH, 

BKniOHaiomefi b ce6a xhmhhcckh aKTHBHBie hctohhhkh AHOKCHAa KpeMHH*, oKCHAa 
ajnoMHHH^ h <J)OC<J>aTa. MHKpocf>HJiBTpBi hmciot ihhpokhh cneierp HcnojiB30BaHH*. Hx mohcho 
npHMeHATB rjw BticyniHBaHHH ra30B h hchakoctch; ajih H36HpaTejiBHOH MoneKyjiapHOH 
1 0 cenapaijHH, ocHOBaHHOH Ha pa3Mepe h nojiapHBix CBoftcTBax; kbk hohoo6mchhhkh, b KanecTBe 

KaTaJIH3aTOpOB B KpeKHHre, rHApOKpeKHHre, AHCIipOnOpAHOHHpOBaHHH, aJIKHJIHpOBaHHH, 

okhcjichhh, H30MepH3ai|HH, a TaKace XHMHnecKOM npeBpamcHHH OKCHAOB B ynieBOAOpOABI, B 
oco6eHHOcra 3THJioBoro cnnpTa hjih AHamcHJioBoro 3$Hpa b ojic^hhbi; b KanecTBC 
XHMH^ecKHX HOCHTeneft, b ra30Boft xpoMaTorpa^HH; a TaioKc b hc^thhoh npoMwnuieHHOCTH 

15 ajih yAaJieHHH HopMajiBHBix napa^HHOB H3 ahcthjijmtob. 

Mhkpo^hjibtpbi nojiynaiOT nyreM xhmhhcckoh peaxijHH, b KOTopyio BCTynaiOT hcckojibko 
XHMHHecKHx KOMnoHeHTOB. Oahhm H3 KonoHeHTOB, HcnojiB3yeMBix b npoqecce peaKIXHHj 
AOJoma 6bitb MaipHija, xoth b peaKimn Moiyr ynacTBOBarb 6ojiBiiie oahoh MaxpnuBi. 
MaTpHAa npHcyrcTByeT b peaiamH juw $opMHpoBaHHH b CTpyicrype KaHajioB. TaKan 

20 cTpyKTypa Ha3BiBaeTCH MHicponopHCTOH. KorAa Maipima CHHMaeTca, ocTaeTca oTKpBrraa 
MHKponopHCTaa CTpyicrypa, b KOTopyio Moryr bxoahtb xhmhhcckhc cmcch, npn ycnoBHH, hto 
ohh AocTaTOHHo ManBi, hto6bi iiomccthtbch BHyrpH KaHanoB. MHKpo^HHBTp npoceHBaeT H 
^HJiBTpyeT KpynHBie MoneKyjiBi ot Tex, KOTopBie Moryr npoHHKHyTB b MOJieicyjwpHO- 
nopHCTyio CTpyKTypy. 

25 MHKpO^HJIBTpBI OC06eHHO nOAXOAHT AJM HCnOJIB30BaHHH HX b KanecTBe KaTaJIH3aTOpOB. 

ByAy^H KaTajiH3aTopaMH, ohh hmciot KaTaJiHTHHccKHe ynacTKH b npeAejiax cbohx 
MHKponopncTBix CTpyKTyp. KorAa Maipnija CHHMaeTca, noTOK xhmhhcckhx peareHTOB, 

AOCTaTOHHO MaJEblX, HT06BI npOHHKHyTB BHyTpB KaHaJIOB, BCTynaCT B KOHTaKT c 

KaTaraiTHHecKHMH yqacraaMH, nponcxoAHT peaiemra c o6pa30BaHHCM npoAyKTa, kotopbih 
30 Mo^ex bbihth H3 MHKpo4)HjiBTpa nepe3 jno6Bie KaHajiBi hjih nopBi, npn ycjioBHH, ecnn 
npoAyicr He cjihhikom KpyiiHBiH, hto6bi npoftTH ckbo3b CTpyicrypy. 

B 6ojiBi0HHCTBe KaTanHTHHecKHx MHKpo4>HJiBTpoB pa3Mep nop cocTaBJistCT nopHAKa 2-10 
aHrcTpeM. 
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Xoth HacTHJUM MHKpo4>HJiBTpa roTOBoro cop6eHTa oGbihho TBep^Ke nacrau KOMnoHeHTOB, ohm 
Bee ace MoryT noBpeac^aTbca BCJieflCTBHe $H3HHecKHX HanpsoKeHHH, npoHCxo^mux b 
pe3yjibTaTe ctojikhobchhh npn nojiyneHHH nacnm roTOBoro cop6eHTa b xo,ae XHMHHecKoii 
peaKmiH. TaKoe noBpe>KAeHHe npHBO^HT k 4>H3HHecKOMy H3HOcy hjih pacna^eHHio Ha nacra 
5 (HcrapaHHK)) nacTHu cop6eHTa ao Tex nop, noica ohh He craHyT cjihihkom Marrti ana hx 
3 (|> (J) eKTHBHoro noBTopHoro HcnojiB30BaHH)i. HcTepTBie nacTHt^i 3aTeM b t»i6pacbiB aiOTCH Kax 
OTxofl&i H3 cHCTeMM, b KOTopoii ohh 6mjih Hcnojn>30BaHBi. ITpH nojiyneHHH HaCTHU roTOBoro 
cop6eHTa Moryr 6bite Taicaee nojiyneHbi nacTHm>i, KOTopBie cjihihkom Martti ^jm hx 
nocjie^yiomero HcnoJib30BaHHH b peaKi^HOHHofl CHCTeMe. HanpHMep, b pe3yjiBTare 

10 HenpasHJiBHoft 3KcmiyaTamiH o6opyjjOBaHmi hjih npn pa6oTe b HeycTaHOBHBineMca peacHMe b 
Hanajie hjih Komje oflHoro onepaimoHoro muoia no npoH3B o#CTBy napran cop6eHTa, Ha 
CTemcax hjih tfHHme o6opyzv>BaHHH MoryT o6pa30BtroaTE>CH komkh hjih cjioh Mmcpo^HJibTpa 
hjih HCXO^Horo BemecTBa. Komkh Heo6xo ( E[HMO Bbi6pacbiBaTb KaK noTepn, nojiyneHHtie b 
npouecce npoH3BO«CTBa cop6eHTa, C skohomkhcckoh tohkh 3peHH* BtiSpacbiBaHHe HCTepTbix 

15 nacTini cop6eHTa h komkob 3aHH^eHHoro pa3Mepa ocraeTcn BecbMa aKTyaiibHoii npo6jieMoft. 
riosTOMy, KpaftHe Heo6xoflHMH MeTOflbi 34»4>eKTHBHoro BoccTaHOBjieHHa h noBTopHoro 
Hcnonb30BaHHH TaKHx HCTepTbix HacTHij cop6eHTa H KOMKOB. 

J\nsi Toro, hto6bi coKparaTb noTepn HCTepTbix nacTHii, co^ep^camnx Mmepo^HJibTpbi, h/hjih 
komkh b npoijecce npoH3BOAcraa hjih npn HcnojiB30BaHHH, aaimoe H3o6peTeHHe npejuiaraeT 
20 npHMeHHTb cop6eHT 3 nponirraHHbiH MaKpoHacraijaMH KaTajiH3aTopa, BBe^eHHoro b 
yraepo^Hyio crpyKTypy onpe^ejieHHoro pa3Mepa, jihSo apyryio cMecb, co^ep^camyK) 
CBA3yiomee BemecTBO. 

/JjonOJIHHTeJIbHblM HOTOKOM aCH^JKOCTH, HMdOmHM HeHCCJiaTeJIbHbie npHMecH HJIH 

3arp^3HHTejiH 9 KOTopbie HeoGxo^miMO y/janflTb, flBJiaeTca noTOK yrjieBo^opoAHOH ech£kocth 
25 hjih cbipteBOH noTOK yrjiepoflcoflepHcanjeft xchakocth. B hhcjio 3arpH3HHTejieH bxoott TaKHe 
MeTajuibi, KaK BaHaflHH, hhkcjib, acejie30, a TaioKe coeflHHemia a30Ta, cepbi h apoMaTHnecKHe 

COe^HHeHHH. 

TaKOH npoijecc, npefljiaraeMbiH ^jih yaaneHHK BbnnenepeHHcneHHbix 3arp«3HHTejiefl H3 
noTOKa yrcieBOflopoAHOH echakocth, Ha3biBaeTca ra;q)OAecyjib<|>ypH3ai|HH. B to BpeMJi, KaK 
30 rn,z^o^ecyjib4)ypH3auHfl noTOKa yrjieBoaopo,zjHOH xch^octh MoaeeT y^ajiHTb 3th 
He^KejiaTejibHbie coeaHHeHHa, OHa Mo^ceT TaK^ce npHBecTH k HacbimeHHio 6ojibineH nacTH, 
ecjm He Bcex, ojie<J>HHOB 5 KOTopbie coaepacaTca b 6eH3HHe. IlpHcyTCTBHe ojie^HHOB chjibho 
BjiH^eT Ha oicraHOBoe hhcjio (KaK no Hccjie^oBaTejibCKOMy, TaK h no MOTopHOMy MeToay). 
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TaKHe ojie<t>nHBi HacBimaioTca Hacnrrao Gjiaroflapn rHflpoaecyjiB<i>ypH3aijHOHHBiM ycjioBH*M, 
Heo6xoAHMtiM w* yaajieHHH THO<i>eHOBLix coe^HHeHHH, TaKHx, KaK, HanpHMep, THo4>eH, 

6eH30THO$eH, aJIKHJIOBBie TH0<|>eHBI, aJIKHJl6eH3OTH0(i)eHSI H aJIKHJIOBbie OT6eH30THO$eHBI, 

KOToptie cqHTaiOTCH Han6oJiee Tpy^oyaajiHMBiMH coe^HHeHiwMH. KpOMe -roro, ycjiOBHH 
5 rHflpoaecyjiB<i>ypH3aijHH 5 Heo6xo,n;HMBie ajih yzjajieHHa tho^chobbdc coe#HHeHHft 5 Moryr 
TaK^ce npHBOflHTB k HacBimeHHio apoMaranecKHX COeflHHeHHH. 

PaccMarpHBaH npoSjieMy, cBH3aHHyio co Bee B03pacTaK>meft Heo6xo;*HMOCTBio npoH3BoacTBa. 
6ojiee HHCToro aBTOMo6HJiBHoro ropionero, 6bijih npeAJioaceHBi pa3HOo6pa3HBie 
TexHOJionrcecKHe npoueccBi juih ^octh^kchhh 3toh nejin h nojiyneHHfl ero npoMBmiJieHHoro 
10 BapnaHTa, coBna^aiomero no noKa3aTeji5iM c o6pa3i*OM, o6jia^aiomHM Oe^epaJiBHBiM 
MaH^aTOM. TeM He MeHee, ao chx nop He 6bluo flocTHrayTo ycnexa b co3^aHHH a^^eKTHBHoft 

H 3KOHOMHHeCKH IjejieCOo6pa3HOH TeXHOJIOrHH CHHECeHHfl ypOBHH KOHUeHTpai^HH 

3arpfl3HHK>njHx npHMeceft b KpeKHHr-6eH3HHe, otqcjibhom TonjraBe, KepocnHe, Ha^Te, 
BaKyyMHOM flHcraiuiflTe, KOTenBHBix TonjiHBax h npoHHx yrjieBOAopoAHBix echakhx 
15 npo^yKTax. rio3T0My n Ha ceroflHJiiiiHHH aeHB ocTaeTca Heo6xoflHMOcTB b 6onee 
ycoBepmeHCTBOBaHHoft TexHO jiofhh . 

H3 BBimeH3JioH<eHHoro cjieayeT, hto Heo6xo^HM Taieon TexHOJiorHHecKHH npoijecc, npn 
kotopom cepy moecho 6bijio 6bi y^ajiHTB 6e3 rHflporeHH3amiH apoMaraHecKHX coejEpiHeHHfl . 
Ecjih 3Toro ^o6htbch ? to npoijecc ohhctkh yrjieBo^opoAHBix >khakhx noTOKOB CTaJi 6bi 6o;iee 

20 3KOHOMHHHBIM. 

Cjie^osaTejiBHo, uejiB HacToanjero H3o6peTeHHH - o6ecneHHTB HOBeinnuM cop6eHTOM, 
nponHTaHHBiM HacraijaMH KaTajra3aTopa, npHMeHfleMBBi Rim y^ajieHHH BBnneHa3BaHHBix 
3 arpH3HHTe jiefi H3 TaKHx noTOKOB 3KHAKOCTen, KaK KpeKHHr-6eH3HH, flH3enBHoe TonjiHBo, 
KepocHH, Ha<f>Ta, BaKyyMHBin jcmcTHJUMT, KOTejiBHoe TonjraBo h nponne yrjieBoaopoflHBie 

25 >KH^KHe npoayicTBi. 

BTopaa ijenB, nocxaBJieHHaa b flaHHOM H3o6peTeHHH, - 3to o6ecneHHTB TexHOJioraefi 
npoH3BOACTBa cop6eHTa HOBoro noKOJieHiw, KOTopBift npomrraH ^acnmaMH KaTajni3aTopa, 
npHMeHiieMoro npn cenapanHH h y^ajieHHH 3arpH3HHTeneH H3 3thx echakhx noTOKOB. 
H, HaKOHeu, TpeTBefi ijejiBK) H3o6peTeHM flBjiaeTCfl co3^aHne TexHOJioraHecKOH cncrreMBi rjisl 

30 yaajiemisi cepoco^ep^camnx coeOTHeHHn H3 KpeKHHr-6eH3iraa, OT3ejiBHoro TOiWHBa, 
KepocHHa, Ha4>TBi, BaKyyMHoro AHCTHjiJWTa, KOTejiBHoro TomiHBa h nponnx yrneBoaopoAHBix 

DKHflKHX npO^yKTOB, CHHHCaiOmefl flO MHHHMyMa HaCBHI^eHHe OJie4>HHOB H apoMaTHnecKKX 
COeflHHeHHH. 
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ripoHHe acneKTM, paccMarpHBaeMbie aajiee no TeKcny, a TaicjKe uejni h HeKOTopwe 
npeHMymecTBa jjamioro H3o6peTeHH* CTaHyT ohcbh^hbi Hcxofla H 3 HH3Ken3Jio>KeHHoro, a 
TaioKe ncxona H3 npaB Ha HacToamiiH naTeHT. 

KpaTKoe onncaHne n3o6pcTeHtm 

flairaoe H3o6peTeHHe He tojibko pemaeT BbnnenepeHHcjieHHbie npo6jieMbi, ho h 
coBepmeHCTByeT TexHOJioraio, o6ecneHHBas ee 6ojiee coBpeMeHHofi MeTO^HKOH cenapauHH h 
yaaneHna npHMecefi, a TaioKe npofloeraBjiaeT 1 HOBefimnfi cop6eHT, nponHTaHHbifi 
KaTaJiH3aTopoM, KOTopwft HMeeT CTpyKTypy, cocToainyio H3 OT.aejibHbix rpaHyji. B aaHHofi 
TexHOJionra TaK^ce Hcnojib3yeTca OKHCJieHHe; Konrpojib sa noflanefi Hcxozmoro MarepHajia 

HJIH nOTOKOB 5KHAKOCTH, HenpepHBHaK aflCOpSnHH, HpOBOflHMbie C HeJIbK) nOBWUieHHH 

TexHOJioniHecKOH o^eKTHBHOcra ynaueHiw BpeflHbix npHMecefi h 3arpa3HHTejieft H3 jkhakhx 
noTOKOB. 3th nporpeccHBHbie ycoBepineHCTBOBainia, CBjnaHHbie c KOHCTpyjomefi 
«KaTanH3aTop-cop6eHT» h aflcopGnHOHHoft TexHOJioraefi, HanpaBjieHbi Ha MaKCHMajibHbift 
Bbixoa aacop6nHOHHO OHHineHHoro nponyKTa, noBbmieHHH ero KanecTBa h coKpamemie 
Hcnojn»30BaHHH BcnoMoraTejttHbrx npneMOB (HH3KHe TeMneparypbi h flaBJieHHe), KOTopwe 
TpeSyioTCH ana o6pa6oxKH naHHoro HCH/ncoro noTOKa, 6jiaroaapa npHMeHemno Haroiygnnix 
TexHOJiorHfi pereHepanra h HaHJiynumx ycTaHOBOK. flono;iHHTejn>Hoe npeHMymecTBo, 
KOTOpoe Heo6xO^HMO OTMeTHTb, 3aKJIK>HaeTCfl B TOM, hto npHMeHeHne flaHHOfi TexHOJioraa He 
orpaHHHHBaeTCH nnnib yrjieBoaopoflaMH h bouhhmh khakocthmh, a bosmojkho 
Hcnojib30BaHHe ee /j,jw orpoMHoro MHOJKecTBa pa3Hoo6pa3Hbix hchjjkhx noTOKOB, ana 
KOTopbix He MoniH 6brrb npHMeHeHbi paHee Hcnojn>3yeMbie TexHonoraH. 
HoBefinmfi nojpcon h onHcairae nponecca, npHBe^eHHoe b HacToainefi pa6oTe, o-raocaTca k 
TexHOJiorHHecKoft CHCTeMe, npHMeHaeMoft nna ohhctkh kh^khx noTOKOB, c uejibio yaaaeHHa 
H3 hhx Bpe^Hbix npHMecefi h sarpasHeHHft. npH 3tom OKHcnaeMbie npHMecH hjih 3arpa3HeHHfl 
HMeioT 6ojibmyio H36HpaTejn>HOCTb no oraomeHHK) k KaTajiH3aTopy, neM apyrae coeflHHeHHa, 
npHcyrcTByioniHe b hch/hcocth. 

Hs BbnneHSJioaceHHoro noHaiHO, hto 6bnio 6bi BecbMa nonesHo ycoBepineHCTBOBan, 
TexHojiorHH, npHMeHaeMbie nna y/jaJieHHa MeTa/uioB H3 3arpa3HeHHofi bo^bi. npH 3tom 
JKejiarenbHo H36HpaTejibHoe ynaneHHe MeTajuioB, hx okchaob H/ra cojiefi H3 OTpaGoTaHHbix 

BOfl. CTaHOBHTC« nOHflTHbIM T£UOKe H TO, HTO 6bIJI0 6bl BeCbMa BblTOOTO pa3pa60T3Tb 

TexHOJiorHHecKHft nponecc ohhctkh sarpasHeHHbix boa, kmc, HanpHMep, maxTHbix KHcnorabix 
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CJIHBHblX BOJX H OTpa60TaHHbIX BOA, HCnOJIb30BaHHbIX B TOpHOH npOMblfflJieHHOCTH, ^JIH 

nojiyneHHH KOHeHHoro npoayicra hjih npoayicroB, KOTopbie MorjiM 6bi 6bitb JierKO yzjajieHbi H3 
pacTBopoB h 3<j)<|)eKTHBHo BOCCTaHOBjieHH. TaKOH npoAyKT hjih npoayierbi MOrJIH 6bl 
nojib30BaTtc^ 60JIBIUHM cnpocoM h/hjih HaxoAHTb HeMe^JieHHoe npHMeHeHHe. B pe3yjibTaTe 
5 TaKoro npouecca OHHmeHHan BOfla no CBoeMy KanecTBy oTBenajia 6bi Tpe6yeMbiM HOpMaM h 
CTaimapTaM h MOivia 6bi 6brrb c6pomeHa b oKpyacaionjyio cpe^y. 

npH Hcnojib30BaHHH npeflnaraeMoro TexHOJiorHHecKoro npouecca, onncaHHoro b flaHHofi 
pa6oTe, AOCTHraKDTCH 3th h apyrae uejiH, b pe3yJibTaTe KOTopbix mm nojiynaeM MeTOfl 
cenapnpoBaHHH yraeBOflopOOTbix >KHflKOCTeH h oraejieHHH hx ot bo^m h nponnx nojmpHbix 
10 pacTBopos. B nacTHocTH, ,n;aHHoe H3o6peTeHHe cnoco6cTByeT ycneuiHOMy npeoaojieHHio 
npo6jieM 9 CBH3aHHbix c ycrapeBiiiHMH MeTo^aMH, KOTopbie npHMemuiHCb AJia OTflejieHHfl 
He4>Tenpo^yKTOB ot bo^hbix pacTBopoB. BenjecTBa, Hcnonb3yeMbie b aaHHOH TexHOJiorHH, 
MoryT HenpepbiBHo npHMeHHTbcn ajia BTopHHHoro uHKJia, hto no3BOxmeT cHH3HTb 3aTpaTbi h 

KOHHHeCTBO BeiljeCTB, Heo6xOAHMbIX JXJJSL 3(|><|>eKTHBHOH CenapaiJHH 3arpH3HJJK>ID[HX 

15 3KHAKOCTeH. Bojiee Toro, BoccraHOBJieHHyio npH Hcnojib30BaHHH ^aHHoro MeTo^a 
yrjieBOAopoAHyio )KHAKOCTb mohcho nepepa6aTbiBaTb h npHMeHjrrb no Ha3HaneHHio TaK, KaK 
nepBOHanajibHO 6bijio 3aiuiaHHpoBaHO, pemaa rcu caMbuvr npo6jieMy BbiSpocoB otxoaob b 
OKpy^caiomyio cpeay. 

LJejibio AaHHoro H3o6peTeHH5i ABJBieTCJi TaioKe cenapaijHfl h y^ajieHHe 3a#aHHbix 3JieMeHTOB h 
20 coe^HHeHHfi (npHMecen h 3arpH3HHTejiefi) nyreM hx okhcjichha. Okhcjihioiijhh ra3 b BH^e 
ny3bipbK0B pa3MepoM b 1 MHKpoH npoxoOTT nepe3 noTOK hchakocth hjih apyroft hcxootbih 
noTOK. ny3bipbKH oKHCjwiomero ra3a pa3MepoM b 1 MHKpoH pacnpeflejiaioTCJi b noTOKe 
2khakocth, coflepacameH npHMecH, KOTopbie 34>4>eKTHBH0 okhcjihiotc^i, npeBpamancb b okhch. 
Ejiaroflapa MHKpoHHOMy pa3Mepy ny3bipbKOB, 3HaHHTejibHo yBejiHHHBaeTca njioujaAb 
25 aocTynHoft noBepxHOcra oKHCJunomero ra3a, TeM caMbiM 3HaHHTCJibHO noBbuiiaeTca 

3<j)<j)eKTHBHOCTb peaKIlHH OKHCJieHHJL 

TjiaBHOH IjeJIbK) flaHHOH TeXHOJIOrHH XBSULQTCSl OKHCJieHHe 3aflaHHbDC 3JICMCHTOB HJIH 

coe^HHeHHH (npHMecefl hjih 3arpH3HHTeneH). BTopan uejib - 3TO npoBeAemie oAHOBpeMeHHoft 
cenapai^HH MCTamioB, cepHHCTbix coeflHHeHHH, a30TocoaepacamHx h apoMaraHecKHX 
30 yraeBOflopoflOB ot noTOKa >khakocth c TeM, hto6bi AOCTHTHyTb aeejiaeMoro coneTaHHH 
ocTaTOHHbix apOMaTHHecKHx coe^HHeHHH h hh3koh KOHijeHTpaimn cepbi h a30Ta. Pa6oMne 
ycjiOBHa npn stom cpaBHHTejibHO MKnaae b TeneHHe Bcero i^HKJia, HaHHHaa c cenapauHH, 
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BnJioTt ao OTflejieHH*. ^aBJieHHe npn stom 6jih3ko k AaBJieHHio oKpyacaiomeH cpeABi, a 
TeMnepaTypa b TeneHHe Bcero ijHKJia miace 80-90° C. 

IloTOK 3khakocth Aanee nocTynaeT b pearcrop, b kotopom HaxoAHTca CTaijHOHapHBiH cjioh 
cop6eHTa, nponHTaHHoro HacraijaMH KaTamoaTopa, h BCTynaeT b KOHTaicr c nopHCTBiMH 
5 nacTHuaMH cop6eHTa. E[pH stom cyMMapHoe BpeMH npe6MBaHHH b KOHTaicre AOCTaTOHHo ajih 
Toro, hto6bi 3aAaHHBift 3JieMeHT hjih coeAHHeHHe (npHMecB hjih 3arp*3HHTeJiB) norjiorajica 
cop6eHTOM h o6pa30Baji cjia6yio KOBajieHTHyio cb*3b c KaTaJiH3aTopoM, cenapnpyiomHM h 
yAanaiomHM 3aAaHHtie 3JieMeim>i hjih coeAHHeHHfl, H3 aeHAKoro noTOKa. 3to npHBOAHT k 
o6pa30BaHHio OHHmeHHoro hchakoto noTOKa, HMeiomero noHHaceHHyio KOHijeHTpaijHK) 
10 npHMecett h 3arp^3HCHHH, a TaiQKe ocTaBineroca cop6eHTa, nponHTaHHoro KaraJiH3 aTopo m , 

KOTOpblH XHMHHeCKH CBH3aH C IIpHMeCBK) . 06BIHHO OHHIAeHHBIH nOTOK 2KHAK0CTH BBIXOAHT H3 

peaKTopa KaK y»ce totobbih o6pa6oTaHHBifi npoAyKT, HMeiomnn Tpe6yeMBie xapaKTepncTHKH. 
HanpHMep, o6pa6oTaHHBifi ah3cjibhbih noTOK, ksk OMnmeHHBiH npoAyKT, 6yAeT npo3panHBiM, 

6e3UBeTHBIM, CB060AHBIM OT KaKHX-JIH6o HenpHHTHBDC 3anaXOB, HMeiOIAHM OHeHB HH3KOe 

15 coAep^caHHe TaKHX cepHHCTBix coeAHHeHHH, KaK MepKamaHBi, tho^chbi, 6eH30THO(J)eHH h 
AH6eH30THo4>eHBi, 3aHH^eHHoe coAepaeaHHe a30THCTBix coeAHHeHHH, MeHBinyio 
KOHDceHTpai^HK) apoMaraqecKHx coeAHHeHHH h MHoroHAepHBix apoMaranecKHx coeAHHeHHH, 
MeHBHiHH npoueHT coAep^KaHHH MeTajinoB (Banajsjix, hhk&jisl h >Kejie3a), 6ojiee bbicokoc 
JHeraHOBoe hhcjio. 

20 XapaKTepHOH oco6eHHOCTBK> AaHHoro H3o6peTeHHH HBjraeTca to, hto copSenr, npomrraHHBiH 
KaTajiH3aTopoM, h HcnojiB3yeMBiH b peaicrope, npeACTaBJiaeT co6oh KOMno3Himio xhmhhcckh 
coeAHHeHHBix Apyr c ApyroM KaTajiH3aTopa h nacrm cop6eHTa. B KanecTBe cop6eHTa ajih 
KaTajiH3aTopa MoryT npHMemrrBCH yniepoA, ahokcha KpeMHH*, rjiHH03eM, uteojiHT, (J>opMa 
nepjiHTa, jih6o Apyron TBepAHft nopHCTBifi cop6eHT. KaTajiH3aTopoM mox&t 6bitb MeTajui, 

25 mejioHB, me jiohho-3 gmcjibhbic MeTajuiBi, okcha MeTajuia h 6HMeTajuiHHecKHe coeAHHeHH* 
(KOM6HHai^HH MeTajuioB). HanpHMep, cop6eHT, coctohiahh H3 ueojnrra, kotopbih HeceT Ha 
ce6e oco6bi& ran KaTariHTHHecKoro MeTajuia, - cepeSpo, 3a cneT HOHHoro oSMeHa, npoHBJiaeT 
OTJiHHHyio cnoco6HOCTB norjiomaTB cepHHCTBie coeAHHeHH* npn TeMnepaTypax, Sjhokhx k 

HOpMaJIBHBIM. 

30 Ilocjie Toro, KaK npOH3onnia cenapamra 3aAaHHoro sjieMenra hjih coeAHHeHHH, cop6eHT 

MOHCHO npOMBITB H BOCCTaHOBHTB eTO aKTHBHOCTB, HCnOJIB3yH AJIH npOMBIBKH nOJIHpHBIH 

opraHHHecKHH hjih HeopraHHHecKHH pacTBopHTejiB. B pe3yjiBTaTe TaKofi npOMBIBKH cop6eHTa, 
nponHTaHHoro MaKponacTHijaMH KaTariH3aTopa, yAajinioTCH Bee ocraTKH ot 3aAaHHBix 
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sjicmchtob hjih coe^HHeHHH. BBicyimiBaHHe nyTeM HarpeBa hjih rop5PiHM a30TOM 
BoccTaHaBjiHBaeT cop6ijHOHHyio ciioco6hoctb cop6eHTa> nponirraHHoro KaTajiH3aTopoM h 
no^roTaBJiHBaeT ero k noBTopHOMy HcnojiB30BaHHK>. OpraHHnecKHH hjih HeopraHHnecKHH 
nojiapHBiH pacTBOpHTCJiB BMecTe c 3a«aHHBiM 3JieMeHTOM (coe^HHeHHeM) MOHCHO 
5 OTcenapHpOBaTb nyreM neperomcH. 

#aHHoe H3o6peTeHHe oneHB nojie3Ho He tojibko ajia cenapaipra h oxzjejieHira mch^kkx 
yrJieBOAopo,noB, Taioix KaK Macjia, ot bootbdc pacTBopoB, ho h MoaceT npHMeHflTBca jjjw 
cenapauHH jho6bix 3a#aHHBix sjicmchtob hjih coe^HHeHHH (npHMeceft, 3arpa3HeHHH) ot 
yrjieBOAopo^HBix aoaAKOCTeiL IIpHMepBi yrjieBOAopo^HBix ECHflKocTen, KOToptie MoryT 6bitb 

10 OTcenapHpoBaHBi ot npHMeceft, HcnojiB3ya TexHOJioraio flaHHoro H3o6peTeHHH, aajieieo He 
orpaHHHHBaioTCfl cJie,zjyK>mHM cnHCKOM: 6eH3HH, #H3ejiBHoe TomiHBo, Ha<|>Ta, KepocHH, 
BaKyyMHBifi ahcthjijiht, KOTejiBHoe TonjniBo, cBipaa He(|>TB, napa(J)HHOBBie ahcthjmtbi, 
kchjioji, TOJiyoji, crapoji, ajiKHJi6eH30jiBi, JiHrpoHHBi, >KH^KHe opraHHHecKHe nOJIHMepBI, 
pacTHTeJiBHBie Macjia h hm noflo6HBie. IIpHMepBi npHMecefi, npncyTCTByioiijHX b TaKHX 

15 ymeBOAopoOT&ix ^ch/pcocthx TaioKe He orpaHHHHBaioTCH cjieflyionjHM ciihckom: MeTajun>i 
(BaHa^HH, HHKejit, acejie3o), a3oracTBie coeAHHeHHfl, cepHHCTBie coeaHHemui (MepjcairraHBi, 
THo^eHBi, 6eH30THo4>eHbi h AH6eH30THO(j)eHBi), apoMaTHHeciuie coeOTHeHH^, MHoroH^epHBie 
apoMaTHHeciaie coeAHHeHHa h hm noao6Hbie. 

TexHOJiorHHecKan cxeMa mohcct 6bitb MO^H^HUHpoBaHa h npncnocoSjieHa k pa3JiHHHBiM 
20 hcxoahbim yrJieBo^opoAHBiM noTOKaM; OflHaico, TeMnepaTypHBie npeaejibi KHneHHfl Hcxozmoro 
MaTepnana 6yflyr b 3HanHTeuBH0H CTenemi onpe^ejMTB npnroflHocTB KOHKpeTHoro 

paCTBOpHTeJM HJIH KOm6hHBI^HH paCTBOpHTejieft H3-3a HeoSxOAHMOCTH BOCCTaHOBJieHHH 

pacTBopHTejM rjisi noBTopHoro ijHKJia. fljia ^aHHoro H3o6peTeHHH xapaicrepHo HanHHHe 
HecKOJiBKHx BapnaHTOB TexHOJiorHHecKHx cxeM h pa3pa6oTaHo HecKOJiBKo cnoco6oB 

25 flOCTH)KeHHJI MaKCHMaJIBHOrO 3KOHOMHHeCKOrO 3<})<|>eKTa. HanpHMep, B 3aBHCHMOCTH OT 

Tpe6oBaHHfi k KOHeHHOMy npoayicry h KanecTBa Hcxo^Horo MarepnaJia, Ha nepBOM 3Tane 
OKHcjieHM Moryr y^aJMTBCH 6onee jiencne <J>paiamH hjih 6ojn>niee hhcjio tho^chob h 
apoMaraHecKHx coe^HHeHHH, ocTaBJiaa BTopyio <|>paKimio nocjie^yiomero OKHCJieHHH h 
cenapnpoBaHHH. 

30 MaKCHMaJIBHBIH 3KOHOMHHeCKHH 3<|><J)eKT OT TeXHOJIOTHHeCKOH CXeMBI flOCTHTaeTCfl npH 
HOMOHXH BBl6opa OnTHMaJIBHOrO COOTHOUieHHH MOK^y nOHHHCeHHOH o6l>eMHOH CKOpOCTBK) 

BHyrpH peaKTopoB nocjie npouecca oKHCJiemm h 3aTpaT Ha pa3flejieHHe #Byx <J>paicijHH, 
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ycHJieHHOH noaaHH HexoflHoro noTOKa, BKJnonaa BoccxaHOBJieHne pacxBopirrejM h noBTopHbra 

H.HKJI. 

B COOTBeTCTBHH C flaHHBIM H3o6peTeHHeM, BOfla, JII060H HOJiapHblH BOflHblft HOTOK aCHAKOCTH, 

yrjieBOflopoAti hjih flpyrne yrjiepoacoaepacamHe mipwe hotokh, HMeioume b CBoeM cocraBe 
THHcejiBie MeTajuiBi, cepHHCTbie coeflHHeHiw, npHMecH hjih sarpasHHTejiH Moryr 6bitb ot hhx 

OHHIHeHBI, H KOHIieHTpaU(HH 3£WaHHbIX 3JieMe H TOB HJIH COeflHHeHHH CymeCTBeHHO CHHJKeHa 33 

cneT nepBOHanajiBHoro hx okhcjichhh h nocjieflyiomero KOHTaKTHpoBaHHa boa, coaepHcamnx 
npHMecH, c cop6eHTOM, nponHTaHHbiM MaicpoHacTHuaMH KaTaJinsaTopa. £jm cop6eHTa, 
nponHTaHHoro KarajiHsaropoM, kotop&ih Mo>KeT 6bm> npeAocraBjieH b COOTBeTCTBHH c 
flaHHbiM H3o6peTeHHeM, npeanoHTHTejibHO HcnojibsoBarb Meroflbi, onHCbmaeMbie HH»ce. 
nojiynaeMMH b peayjibTare cop6eHT c KaTajiHsaropoM oco6eHHO 3<J«J)eKTHBeH h nojieseH juia 
y^ajieHHH OKHcjieHHbix saaaHHbix sjieMeHTOB hjih coeflHHeHHft h 3 Bojbi hjih nouspHbix 

BOflHbDC nOTOKOB. n P H 3TOM CO P 6eHT BCTynaeT B KOHTaKT C JKHflKOCTHbIM HOTOKOM HJIH 

HcxoflHbiM noTOKOM, coflepacaiUHM npHMecH, b ycjioBHflx, o6biqHo CBasaHHbix c npHMeHeHHeM 
CTaHHOHapHoro aflcop6in«>HHoro cjio*. HcnojibsoBaHHe TaKHx CTpyicryp b noao6Hbix 
ycnoBHax npHBOAHT b pe3yjibTaTe k Heo>KH^aHHO bhcokoh cTeneHH yaajieHHa OKHCJieHHbix 

3a«aHHbIX 3JieMeHT0B HJIH COeflHHeHHH H3 HOTOKOB JKHflKOCTH HJIH HCXOflHblX HOTOKOB, 

corjiacHo aaHHOMy H3o6peTeHHio. 

B no,zjpo6HOM onHcaHHH H3o6peTeHHa npHBOim-rca 6ojiee aeTajibHaa xapaicrepHCTHKa 
MeTOflOB, npHMeHfleMbix fljia noaroTOBKH cop6eHTa, nponHTaHHoro MaKponacTHuaMH 
KaTajiHsaTopa, a TaioKe MeTOflOB HcnojibsoBaHHa cop6eHxa-HOCHTejia KaTajinaaTopa ana 
cenapau.HH h yaaneHHa npHMecefl b COOTBeTCTBHH c aaHHbiM H3o6peTemieM. IlpaKTHKa 
noKa3ajia, hto npHMeHeHHe flaimoro HSoSpereHHa Moacer hmctb orpoMHbie, nopofl 
HenpeacKa3yeMbie pe3yjibTaTbi «iw npoMbmijieHHOCTH, BBimy ero cymecTBeHHoro otjihhhh ot 
paHee HcnojibsyeMbix TexHOJiorHH, o KOTopbix roBopnjiocb Bbinie. BHe^peHHe H3o6pereHHa 

nOBHCHT 3KOHOMHHHOCTB TeXHOJIOrHH, H P H 3TOM HO CpaBHeHHKJ C flpyTHMH aJIbTepHaTHBHBIMH 

MeTo^aMH h TexHOJioraHecKHMH nponeccaMH aaHHaa Me-roflHica ocTaeTca BecbMa npocToft. 
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IIoflpoQHoe oniicamie H3o6neTeHHfl 



10 



H 3 o6peTeHHaH xexHOJiora* npHMeiwexca flJ w y^ajieHHH Jno6oro 3aaa HH oro 3 jieMe H xa hjih 
coe^HHeHiw, KOToptie Moryx 6bixb okhcjkshbi b 6ojiBniHHCXBe nonapHBix cpea, bo^bi, apymx 

BOflHBDC HCHflKOCXeH, yTJieBOflOpOflOB, yTJieBOAOpOflHBIX no60HHBIX npOAYKTOB HJIH JKHflKHX 

yrjiepoacoAepacamnx Bemecxs. HcnojiBsoBaHHe b aaHHOH xexHOJiorHH yrjiepoaa, iieojinxoB, 
nepjiHTOB, jih6o apyrnx XBepflBix h nopHcxtix cop6eHTOB nosBOJwex npoBecra OKHCJiemie, 
cenapaiwio h yaajieHHe, BoccTaHOBJieHHe h nocneayiomee OHHmeHHe cenapnpoBaHHOH 
npHMecH c uejibiM paflOM npeHMymecxB, xaK»ce, K3K h BoccTaHOBJieHHe cop6eHTa, 
nponHTaHHoro HacxHiiaMH Kaxanmaxopa. OieflOBaxejiBHo, aaHHoe H3o6pexeHne Hanflex 
npHMeHeHHe b npoMBiuiJieHHOcxH ajih npoBeaeHKa nponeccoB cenapauHH h ohhcxkh. IJejubio 
naxeHxa Ha aaHHyio xexHOJioraio ABJwexca noKasaxt nojiesHocxt, HOBH 3H y h a^^eKXHBHoexB 
HcnojiBsoBamw KaK Bcero Mexo^a b nejiOM, xaK h KOM6HHnpoBaHHoro h nacxHHHoro 
HcnojiB30BaHH« oxaejiBHBix noacHCxeM h KOMnoHeHxoB flaHHoro H3o6pexeHHa. 
15 B Hanajie aaHHoro pas^ejia npHBOAHxea KpaxKaa HH^opMainra o cocxaBe cop6eHxa h ero 
npHroxoBjieHHH hcxo^h H3 cocxaBa. Bojiee no^po6Hoe onncaHHe H3o6pexe H Ha BBiaejieHO b 
oxflejibHBiH pasaen. flanee npHBOAHxca onncaHHe caMofl xexHOjioran, fl aHBi noacHeHHa k 
xexHOJiornHecKofi cxeMe h saMenaHHH oxhochxcjibho oxjiHwrejiBHBix oco6eHHOCTeH 
o6pa6oxKH BOflbi h yrjieBOflopoflOB. 
20 TaKoe aacop6imoHHoe OKHCJiemie h npouecc a6cop6u.HH npn ynacxHH cop6eHxa HMerox 
npeHMymecxBO b xom, hxo ohh npoBomrrcs npn HopManBHBix xeivraepaxypax h /yia 
BBraojiHeHiw CBoeft samara - yziajieHHa npHMeceft, He xpe6yiox npesMepHoro oxjia^eHHH 
hjih HarpeBaHHfl. 

A6cop6uHa b 5KHAKOH $ase oxjiHHaexcji ox a«cop6HHH b ra30Bofi 4>a3e CKopocxBK) m$$yum, 
25 Koxopaa b jkh^koh (fcase nponcxoflHx KaK MHHHMyM Ha ABa nopwa MeajieHHee, tom b 
rasoBofi (fcase. .flH^ysiw KOMnoHeHxoB b schakoh ^ase xpe6yex aonojiHHxejiBHoro BpeMeHH 
npe6BiBaHHJi b Hefl. n P HMecH norjiomaioxca XBepflBiM a6cop6e H xoM, nocKOJiBKy y ero 
HOBepxHocxH npHxaaeeirae 6ojn,nie, hqm xa cnjia npHxaacemm, Koxopaa yaepaaiBaex npuMecn 
b OKpyjKaiomeH >khakocxh. ^CnnKocxHyio a6cop6imio mojkho HasBaxb pasHOBHflHocxbio 
30 aaresHH, Koxopaa b xepMOAHHaMiraecKOM CMBicjie nponcxo^Hx bo BHyxpeHHeft noBepxHocxH 
XBepfloro xejia, HMeiomero npHMecn, cnoco6HBie 6bitb a6cop6Hpo B aHHBiMH, b jkhakoh cpe/je. 
3xo npHBOflHX b pesyjiBxaxe k oraocHxejiBHOMy noBBnneHHio KOHHeHxpauiiH a6cop6HpyeMMX 
npHMeceft, KOxopBie nocxynaiox b nopti nacran a6cop6eHxa h nepeMemaioxcfl k ae H xpy 
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Ka T ajiH3aTopa jih6o aa chct 4>H3HHecK0H a6cop6uHH 6jiarofla P H SJieicrpooTpHuaTejiBHOMy 
npnTJDKeHHio hjih cnjiaM Ba H Aep Baajn>ca, jih6o XHMHnecKOH a6co P 6uHH, npoxoaameH 
6jiaroflapa xhmhhcckhm hjih BajieHTHBiM CHJiaM. 

npHHflTb pemeHHe h caejiarB BBi6op OTHOCHTejitHO yAajieHHa SojiBinero hjih MeHBinero 
KOJiHnecTBa npHMeceft npn cenapauHH h oihcthtcjibhom OKHCJieHHH/a6cop6miH - Bonpoc 

SKOHOMHHeCKHH H 3aBHCHT OT CpaBHHTeJIBHOH CTOHMOCTH 3THX flByx OnepaUHH. A6cop6eHTBI 

MoryT pasMemaT&cfl cothbim cjioeM, hcckojibkhmh otjicjibhbimh cjioamh hjih b hcckojibkhx 
peaKTopax (saecB HMeeTC* mhoto pasJiHHHBix BapnaHTOB). HeoGxoflHMo HaHTH onraMajitHBiH 

BapHaHT, CpaBHHB CKOpOCTb HOTOKa HJIH 06l>eMHyK> CKOpOCTB H 3aipaTBI Ha flBa 3Tana 

cenapauHH, BKmoHaa BOCCTaHOBJieHHe pacTBopHTejw h btophhhbih hhkji. B 3aBHCHMocTH ot 
SKOHOMHHecKHx Tpe6oBaHHH, 3th TexHOJionreecKHe 3Tanbi MOiyr npoBOflHTBca noonepeOTO, 
e^HHOBpeMeHHo hjih HenpepMBHO. A6cop6epti Moryr 6bitb BoccTaHOBJieHBi sa cneT 
impKyjwmiH iepe3 hx cjioh HeKOToporo KOJiHiecTBa nonapHoro opraiuraecKoro hjhi 
HeopraHHHecKoro pacTBopHTejw npn TeMnepaTypax ot 30 ao 90° C h noBTopHoro 
npoxoameHHS noTOKaMH, coaepacainHMH 3anaHHtie sjieMeHTti hjih coeaHHeHiw, yHacnca, iyje 
BbwejiaeTca pacTBopHTejn, h flHCTHJuiauHOHHoro ynacTKa, nocjie oxjiaameHHs. 
CMeci, cop6eHTOB, HcnojitsyeMBix b aaHHOM H3o6peTeHHH h s^ckthbho npHMemieMBix b 
aaHHofi TexHOJioniH mix cenapauHH h yaajieHH* npHMeceii, mojkct 6fciTb npnroTOBJieHa 

CJICZiyKJIUHMH MeTOflaMHI 

(1) CMemaTt Hcxcymbie KONtnoHeHTbi, npeOTOHTHTejiBHO cocTOOTpre H3: ueojiHTa, hjih 
o6jierqeHHoro nepjiHTa h okhch ajnoMHHEw, hjih CTpyierypBi, cocroamefl H3 HacTHii 
yrjiepo.ua, TaKHM o6pa30M 5 htoSbi hojt/hhtb CMecb, HanoMHHaiomyio jno6yio Ha BtiGop 
KOHCHcreHHHio: ctipyio Maccy, Tecro, nacry, Kamnny h hm no,no6HMe; 

(2) pacnpe^ejiHTB CMecb no HacnmaM, npeanoHTHTejibHO BBicyiimBaa ee pacnBuieHHeM, 

Toro, hto6bi o6pa30BajmcB MaKponacTHUBi, rpaHyjiti, c<pepBi, MHKpoc$ep&i h 
noflo6Hbie 4>opM&i, npeanoHTHTejiBHee Bcero - MHKpoc<pepbi; 

(3) BBICyillHTb HaCTHHBI B CyiHHJIBHBIX yCJIOBHSX, KaK OnHCaHO 3«eCB, HT06BI nOJiyHHTB 

cyxne HacTHiiti; 

(4) npoKajiHTt BbicymeHHBie HacrauBi b npoKaiiHBaiomHX ycnoBHJix Tax, xaic sto onHcaHO 
3^ecB, trro6bi nojiynrrB npoKajieHHbie HacTHind; 

(5) BBecxH, ho npeOTOTOiTejiBHee npomiTaTB npoKajieHHbie HacTHHw KaTajiH3 aTopHBiM 
KOMnoHeHTOM, yKajaHHBiM 3flecB, hto6bi nojrynrr& b npeaejiax HcxoflHoro 
KOMnoHeHTa HacTHiry, npoHHTaHHyio KaTajiH3aTopoM; 
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(6) BBicyinHTB aKTHBHpoBaHHyio nacTHi^y b 3a#aHHBix ycnoBHHx, kqk 3T0 onHcaHo b 
AaHHOfi pa6oTe, hto6bi noJiywrB BBicymeHHyio Hacrauy, nponHTaHHyio 

KaTaJIH3aTOpHBIM COp6eHTOM; 

(7) npoKajiHTB BbicymeHHyio aKTHBHpoBaHHyio nacrauy b 3a^aHHbix ycnoBHHX, Kax 3TO 
onHcaHo b ^aHHOH pa6oTe, hto6bi nojiynHTB npoKajieHHyio nacTHiiy, nponHTaHHyio 

KaTaJlH3aTOpHBIM COp6eHTOMJ 

(8) BOccTaHOBHTB npoKajieHHyio aKTHBHpoBaHHjoo nacTHuy noaxoAan^HM 
BOccTaHOBHTeJieM TaK, hto6bi b pe3yjiBTaTe 6BUia nojiyneHa cop6eHTHaa cmccb, 
co^ep^camaH b ce6e KaTajm3aTopHBiH komiiohcht, HMeioumfi noHH^ceHHyio 
BajiCHTHOcTB, h i\ne cojEjepncaHHe KaTajiH3aTopHoro KOMnoHeHTa c noHHaceHHoft 
BancHTHOCTBio flocTaTOHHO #jih toto, htoSbi s^^gkthbho y^ajiaTB onpe^ejieHHBie 
sa^aHHBie 3jieMeHTBi hjih coe^HHeHHH H3 yrjiepo£ocoflep3Kain;Hx tfCHflKOCTea, boabi h 
joo6bix nojiapHBix bootbdc hch^khx noTOKOB, jih6o yrnepoAHBix ^chakhx noTOKOB, npn 

HX KOHTaKTe C COp6eHTHOfi CMeCBK), B COOTBeTCTBHH C TeXHOJIOrHefi (TeXHOJIOHMMH) 

AaHHoro H3o6peTeHHH. 

OnTHMajiBHBm pa3Mep a#cop6eHTa h BpeMH BBwepacHBaHHH jjjisi ero nacTHijbi — HBJiaeTca 
npe^MeTOM SKcnepuMeHTanbHoro Hccjie#OBaHHfl b peajiBHMx TexHOJioranecKHx 

yCJIOBHHX. 

He orpaHHHHBaHCB onHcaHHeM ocoSeHHocTeft MexaHH3Ma, otmcthm, hto npHMecH b 
npoijecce OKHCJieHH^ noflBepraioTCfl Ha cop6eHTe KaTajiHTHHecicoMy npeBpameHHio, 
npuBOA^meMy b pesyjiBTare k <J>opMHpoBaHHK> BemecTB, HMeiomHx 6ojiee bbicokhh 
MoneKyjiHpHBiH Bee. HanpHMep, MepKanTaHBi okhcjueotcji b cyjiB^H^Bi h/hjih 
nonHcyjiB^HABi. 3th cepHHCTBie coeAHHeHHii, HMeiomne 6ojiee bbicokhii MOJieKyjiapHBifl 
Bee, 3aTeM a6cop6npyiOTCK sthmh cop6eHTaMH, nponHTaHHBiMH nacraijaMH KaTanH3aTopa. 
OH3HHecKaH a6cop6i*Hfl AaHHBix cepHHCTBix coeAHHeHHfi Ha 3thx cop6eHTax 3aTeM 
ycHJraBaeTca 6jiaroAapji hx 6ojiee BBicoKOMy MOJieicyjispHOMy Becy. Cop6eHTbi, hbjimcb 
npe^MeTOM H3yneHH5i aaHHoro H3o6peTeHHH, nojiyHHJiH TepMHH «cop6eHTBi, 
nponHTaHHBie nacnmaMH KaTanH3aTopa», nocKOJiBKy a6cop6mia cepHHCTBix coeAHHeHHH 
Ha cop6eHTe, nponHTaHHOM KaTanH3aTopoM, b aaHHOM H3o6pereHHH npoxo,mrr b jxse 
CTajmH, a HMeHHo: Ha nepBofi CTaAHH npoHcxo/urr KaTajiHranecKoe OKHcjiHTejiBHOe 
npeBpameHHe (KOHBepcHfl) coe#HHeHHH, 3arpH3HeHHBix cepoft, a Ha BTopofi - 4>H3HHecKan 
a6cop6rmn KaTajiHTHnecKH npeBpameHHBix npoayicroB. 
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npouecc cenapamra h yaajiennn npHMecefi coctoht hs cjieayromnx sxanoB: 

(1) OpaK^OHHpoBaHHe: b nepBHHHofl cpe^e pasnue bhabi npHMeceg Moryx HaxoanxB* b 
pasjniHHBix KOHueHxpamwx b npeaejiax foaxntft, HMeiomnx paantie xeMnepaxypw 
KHneHHH. 3xo Moacex hbhxbcs HHxerpanBHOH ^ymoiHefi, BOTajomeft H a 
3<|><}>eKXHBHocxB sxanoB cenapan.HH h yzjajieHHa. 

(2) OKHCJieHHe: npHMecn ox6H P aioxca HaHJiynnrHM o6pa30M zyia cenapamm hs hcxootoh 
cpeati nyxeM hx OKHCJieHHa. HeM swine s^ckxhbhocxb OKHcneHHa, xe M HH>Ke 
ypoBeHB co^epjKaHHa saaaHHBix 3JieMe H xoB h coeAHHeHHft, ocxaiomHxca b nepBHHHofi 
cpeae. 

(3) Cenapanna: nepBHHHaa cpeaa c coflep>icamHMHca b H eg npHMecaMH 3 axeM nocxynaex b 
peajcxop, Koxoptm coflepacnx copGeHx, nponHxaHHWH HaeranaMH Kaxannsaxopa xaic, 
K aK 3xo rojioaceno BBnne. 3xox copSenx a6cop6Hpyex npHMecH sa cnex noBBimeHHOH 
H 3 6Hpaxejn,HocxH cop6e H xa no oxHomeHHio k sa^aHHBiM lacxHnaM h coe/nffleHHHM, 
cenapnpya hx xeM caMbiM H3 nepBHHHOH cpeju»i. 

(4) V^ajieHHe: npHMecn yaanaioxca h 3 cop6e H xa, nponnxaHHoro HacxnnaMH Kaxajmaaxopa 
nyxe M npoMBiBaroia ero noaapHBiM opraHHHecKHM hot HeopraHHHecKHM 
pacxBopHxeneM. Peanxopu Moioxca hot npoMBmaioxca pacxBopHxejieM no xex nop, 
noKa H3 cop6eHxa He 6yaex yflaaeHO aceaaeMoe KOjnmecxBO npHMecefi. 

(5) PereHepanna: co P 6e H x, nponHxaHHbiH nacximaMH icaxajiHsaxopa, saxeM 
pereHepnpyexca npn BBicyniHBaHHH ero nyxeM HarpeBa hot ropaHHM aaoxoM. 
TasooepasHBiH pacxBopHxejiB oxcacBmaexca c noMomBio BaKyyMa h 3 peaiexopoB, 
oxjiaacnaexcs h KOH^eHCHpyexca. nocae sxoro pacxsopHxejn, Bosspamaexca o6paxH0 b 
eMKocxB jwx noBxopnoro Hcnojn>30BaHHa. Ecot am 3T hx neaeft HcnoaB 3 yexca 
ropHHHH a30x, xo oh co6Hpaexca h Hcnojn»3yexca bxophoto. 

(6) Penmoi: npuMecH, npoMBixBie pacxBopHxeaeM, cenapnpyjoxca ox pacxsopHxejia nyxeM 
neperoHKH. CenapHposaHHBiH pacxBopnxejn, 3 axe M BosBpamaexca o6pax H o b cmkocxb 
OTa xpaHeHHa pacxBopnxejia, hxo6bi 6bixb Hcnojn, 3 oBaHHBiM bxophhho. 

(7) OHHCXKa: cenap H poBaHHBie npHMecn Moryx 6bixb noBxopHo BBe^eHBi b 
xexHOTOranecKyK) cHcxeMy b ropasao 6oaBineH KonneHxpauHH c xeM, hxo6bi 6bixb 
OHHmeHHBiMH no 6oaee HH3KHX 3HaHeHHH, , nyxeM oxaeneHH* nacra, a xeopexHnecKH 
Been, ocxaiomeHca hcxootoh cpeflBi. Ecot Hcxo^aa cpe^a npeflcxaBnaex co6oft 
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yrjieBowpoOTBift hotok hjih ropionee, to npHMecn Moryr 6bitb HcnojiB30BaHBi k&k 
ropronee Ha jik>6om H3 3TanoB npciyiaraeMoro TexHOJiorHnecKoro npouecca. 



3 T anBi cenapauHH h OTaejieHH* corjiacHO AaHHOMy H3o6pexeHHK> ocymecTBJunoTca npH 
onpe^ejieHHOM BBiSope ycjioBHfl, a hmchho: (1) cyMMapHoe aaBJieime aojdkho ocTaBarsca 
nocTOHHHBiM b TeneHHe Bcero npouecca h 6bitb H a ypoBHe AasaeHHa OKpyacaiomeft cpeau, 
ewh HecKOJiBKO noBBimeHHoro j (2) TeMnepaTypa HOAAepacHBaeTca H a hhskom paGoneM ypoBHe 
nopaAKa 70-80° C npn okhcjichkh h cenapHpoBamw, h ot 40° ao 140° C Ha CTaAHax 
pawejiemw, pereHepaimn h penmcjia, b saBHCHMocTH ot npHMeHaeMoro pacTBopHTeaa hjih 
pacTBopHTejieft; (3) nacoBaa oSrbeMHaa cko P octb onpeAejiae T ca xceaaeMBiM ypoBHeM 
coflepasaHiM aaflaHHBix nacTim h coeAHHeHHft, KOTOpoe fljia MHHHMaaBHoro noTOKa aoji>kho 
6Bm, nopaAKa 2.0 - 3.0 , a njia. MaKCHMariBHoro - ao 10.0 - 15.0. 

3TH yCJIOBHflC TaKOBBI, npH KOTOpBK CMeCB COpSeHTa, npOHHTaHHOrO HaCTHHaMH 

KaTajiH3aTopa, MoaceT cenapHpoBart h yAajian, npHMecn H3 nepBHHHOH cpeaBi. 
IIpoxoameHHe noTOKa xoiakocth, coAepacamero TBepABie BSBeineHHBie lacTHHBi h 
aacopGHpyeMBie 3arpa3HHTeaH, nepes CTaimoHapHBift cjioh cop6eHTa npoAoaacaeTca ao Tex 
nop, noKa cjioh cop6effra no KpaimeH Mepe HacraHHO He sanoJiHHTca ocax^eHHBiMH 
TBep^BiMH nacTHHaMH h norjiomeHHBiMH 3arpa3HHTejiaMH. riocjie 3Toro ocaacaeHHBie TBep^Bie 
nacTHHBi h cop6eHT, 3anojiHeHHBifl a6cop6npyeMBiM BemecTBOM, npoMBreaeTca hojwphbim 
pacTBopHTeneM ajm pereHepanHH nocjieAHero, h tojibko nocjie 3T oro saHOBO npncTynaioT k 
npoBefleHmo onepaniiH a6cop6nHH h o6bihhoh HenpepBnmoH cenapaHHH. 
YcHJieHHoe aAcop6n.HOHHoe OKHCJiemie conpoBoamaeTca BBmejieHHeM Teroia, noacojiBicy 
MOJieicyjiBi aACopSara CTa6HJiH3H P yioTca H a noBepxHocra cop6eHTa. Rim orpaHHHeHHoro 
HHCJia npHMecefi, coAepacaiUHxca b CBeaceM hcxoahom MarepHajie, noBBiineHHe TeMnepaTypBi 
xchakocth orpaHHHHBaerca kojihhcctbom aacopSnpyeMBix npHMecefi, KOTopue o6bihho 3AecB 
npHcyrcTByioT, to ecTB, TenjiocoaepacaHHe nponnx hchakhx komhohchtob KOMneHcapyeT 
TenjioBBmejieHHe 6jiaroAapa npHMecsM, KOTopBie BBisoByT jihihb He6oJiBHioe noBBmiemie 
TeivinepaTyp TexHOJioranecKoro npouecca. B TeneHHe nponecca BBmepacHBaiorca cjieAyJonme 
paSoHne ycjioBHa: TeMnepaTypa npHMepHo ot 20° ao 90°C, AaBJieHHe paBHO HopMaiiBHOMy 
AaBJieHHK) OKpyacaiomefi cpeABi, Bospacraiomee jihihb sa ch&f AaBJieHHa Hacoca. Hanpimep, 
K03<p<pHHHeHT pacnpeAejieHHa mx. tho^chob-ahokchaob Meamy <pa3aMH yraeBOAopc-AOB h 
co P 6e H Ta npn 20° C - oahh, a h P h 70°C oh BospacTaeT b ABa pa3a . OnraMajiBHaa 
TeMnepaTypa oKHCJieHHa 3 aBHCHT ot cocTaBa aAcop6eHTa, MOJieKynapHoro cocrraBa rao^eHa h 
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oiccimoB THO<J>eHa, pacnpe^ejieHHH MOJieKyjwpHoro Beca, cocTaBa Hcxo/moro yrjieBOflopoaa, a 
TaKJKe b 3HaHHTejii>Hofi CTeneHH ot cocTaBa h nponeHTHoro coaepacaiHra apoMaranecKHx 

BemeCTB. Il03T0My Heo6xOflHMO OnTHMH3HpOBaTB npOHeCCH SKCTpaKHHH flJW KaMcaoro 

Hcxo^Horo noTOKa b oxzjejiBHOCTH, ocHOBtiBaacH. Ha aaHHBix siccnepHMeHTajiBHoro okhcjichh^ 
h cenapauHH. OKHCJieHHe mohcho npoBOflHTB b HacaaoHHOH hjih TapejiBHaroft kojiohhc npn 
nepHOimnecKOM noMeuiHBaHHH, HHflyHHpoBaHHOH nyjifccauHefi hjih 6e3 Hee. Ilpn stom mohcho 
npHMeHHTb juo6oh noflxoflamHii o.ziho- hjih MHorocTyneHHaTBift CTaHHOHapHbift cjioh. 
Bo3MO>KHfci h apyrae bcjihhhhbi, Haxo.HHin.Heca 3a npeaejiaMH yKajaHHBix HHTepBanoB. 
PereHepamia crauHOHapHoro cjioa cop6eHTa 3aBepmaeTca npocyiiniBaHHeM kojiohhbi h 
npoayBKOH nepe3 Hee noflorperoro ra3a, npeanoHTHTeJiBHo, a30Ta, b BocxcwimeM noToxe, 
nepe3 ynjioTHeHH&iH cjioh cop6eHTa c nejibio yflajiemw pacTBopHTejia H3 cop6eHTa. 
TeMnepaTypa ra3a, npHMeHaeMoro flJis TaKofi pereHepamm, mojkct KOJieSarBca b npejjejiax 
ot 120° ro 140°C, a ckopoctb ero noTOKa nopaaica 15 mji/mhh npn bbixootom aaBJieHHH 
npHMepHO 8 psi.(55,2 KTIa) 

HcnapeHHHH pacraopHTejiB moecho HanpaBHTB hjih OTCocaTb noa BaKyyMOM b oxjiaacaaiomyio 

KOJIOHHy, peKOH^eHCHpOBaTB H COSpaTB B eMKOCTb flJIH nOBTOpHOIX) HCnOJIB30BaHH9. 

AjibxepHaTHBHbiM MeroaoM pereHepaHHH fljia CTaHHOHapHoro cjioh cop6eHTa HBJiHercH 

HCnOJH>30BaHHe BTOpHHHOrO paCTBOpHTeJW C BBICOKHM K034)<t>HHHeHTOM paCTBOpeHHH H 

HH3KOH HcnapHeMocTBio pacTBopeHHH nepBHHHoro pacTBopHTejw. CMecB «Byx 

pacTBopHTejiefi HanpaBjiHeTca 3areM Ha neperoHHyio ycraHOBKy ajih pa3,nejieHHH, rae ohh 06a 
peuHpKyjfflpyioT #jih btophhhoto HcnojiB30BaHHH. PeaKHHOHHtie kojiohhbi 3areM 
HarpeBaioTCfl no TeMnepaTypbi 40° C npn homohhi HarpeBa T ejiBHoro 3JieMeHTa hjih 3a crer 

H30JIHpOBaHHOH HOBepXHOCTHOH 060JIOHKH. HcnapeHHBIH BTOpHHHBIH paCTBOpHTeJIB M05KCT 

6bitb BBmeaeH H3 CHCTeMBi hjih OTKanaH nyTeM BaicyyMHpoBaHHH b oxiiaacflaioiHyio KOJIOHHy, 
peKOHfleHcnpoBaH h co6paH b cmkoctb fljw noBTopHoro HcnojiB30BaHHH. 
Merofl, npHMeHfleMBift b aaHHOM H3o6peTeHHH, npezrycMaTpHBaeT co3flaHHe TaxHX peaKTopoB 
KOJioHHoro rana co CTauHOHapHBiM cnoeM, KOTOpbie HanojiHeHBi MarepHajioM, 
npHcnoco6jieHHBiM nw BBnnenepeHHCJieHHBK ycjioBHH h pa6oTaK>T nooHepe/uio, to ecT&, 
Koraa oflHH HanojiHeHHBifi pe3epByap flocraraeT CBoefl npenejiBHoft a6cop6uHOHHOH cmkocth, 
ero mojkho OTKjuoHaTB ot paGoTBi win pereHepaHHH, b to BpeMH, icaic BTopofi nomunoHaeTCH k 
nponeccy. 

ffflsi npoeKTHpoBaHHH TaKHx eMKocrefi c yneroM hx BeJiHHHHBi h pa3MepoB Moryr 6bitb 
npHMeHeHBi TpazmHHOHHbie npHHHHHBi HH^eHepHHra. Pa3Mep h BejiHHHHa eMKocTeft, 
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HanojiHeHHHX copSeHTOM, kotopbih nponHTan nacnmaMH KaTajiioaTopa, aojdkhbi 

COOTBCTCTBOBaTB CKOpOCTH nOTOKa B TeXHOJIOTHHeCKOH CHCTeMe, KOTOpBIH B CBOIO OHepe^B 

OTJi>KeH nojiyHHTt Heo6xoflHMoe Bpeivm npe6BiBaH5M jyvi onnmeHHa. Bcjie^cTBHe bbicokoh 

nOpHCTOCTH COp6eHTOB, HX CJIOH MOryT 6BITB CpaBHHTeJIBHO BBICOKHMH. 

5 CenapaimoHHaa peaKTopHaa KOJiOHHa MoaceT 3KcmiyaTHpoBaTBCfl b innpoKOM AHana30He 
TeMnepaTyp, pa3JiHHHBix cocTaBax pacTBopHTejien h noTOKOB c pa3JiHHHBiMH o6i>eMHBiMH 

CKOpOCTHMH, CJie^OBaTejIBHO ee M05KHO npHCIIOC06HTB K pa3JIHHHBIM COCTaBaM HCXOflHOrO 

cbipbh h cneiiH^HKaipiHM npczjyrcra. 

ripouecc Mo^ceT npoxoflHTB KaK b eflHHoft peaicijHOHHOH 30He, xaK h bo mhofhx peaKijHOHHBix 
10 30Hax, pacnoJiOKeHHBix nocjieflOBaTejiBHO hjih noonepeflHo, h hmctb 3HaHirreJiBHBie 
TexHOJiorHHecKHe npeHMymecTBa npn HcnojiB30BaHHH a#cop6imH b cHCTeivie, no cpaBHeHHio c 
aMepHKaHCKHM naTeHTOM Jsfe 5 730 800, 

KojioHHy win neperoHKH mo>kho cnpoeKrapoBaTB h 3KcmiyaTHpoBaTB TaKHM o6pa30M, hto 
pacTBOpHTe jib , yxoAflD^HjS c HH3a kojiohhbi, cooTBeTCTByeT Tpe6oBaHiMM k pacTBopireejiio 
15 noBTOpHoro miKJia. IIojiyHeHHBiH pacTBopHTejn> Heo6a3aTejiBHo aojDKeH 6bitb a6cojnoTHO 

HHCTBIM, a MO^CeT COflepECaTB He60JIBIH0e KOJIHHeCTBO HJIH CJie^H ZipyrHX COeAHHeHHH. 

ripHMenaHHe: B iieojnrroBOH kojiohhc HeicoTopoe kojihhcctbo TemioBofl 3HepraH H3 
HarpeToro B03^yxa a6cop6HpyeTca cnjiaHO-ijeojiHTOBBiMH cbh3amh 5 BoccTaHaBJiHBaa TeM 
caMBiM hx cHJiy jxnsi noBTOpHoft CTa6njiH3auHH cnoa. Cjioh Haca^KH oxjiaacaaeTca, 
20 HanojiHHeTCH bo^oh H3 OKpy>KaK>meH cpeflH h BKJUOHaeTca bhobb rjisl nocjiczjyiomero 
HcnojiB30BaHHH, b to BpeM*, KaK eMKOcTB, paSoTaiomaa napajuiejiBHO c hhm, yace 3anojiHeHa. 
B Tex cjiynaax, Kor^a KanecTBO cbipba Hy^aeTCH b pereHepaijHH, hto npHBo^HT k 
nojiyneHHio HeKOTOporo KOJinnecTBa oeraTOHHBix yrjieBoaopoaoB, hx He6ojiBnioH 6okoboh 

IIOTOK, OT^ejieHHBIH OT HOTOKa paCTBOpHTeJIH BTOpHHHOrO UHKJia, MOHCHO HCnOJIB30BaTB KaK 

25 toiijihbo jajw AaHHoro npouecca. 

TaKHM o6pa30M, hsmh oncpBix MeroA HHTeHCHBHoro a£cop6i*HOHHoro okhcjichhh, 
nocjie^yiomeH cenapaijHH h y^ajieHHH 3a^aHHBix sjicmchtob h coc^hhchhh npn 

HCnOJIB30BaHHH COp6eHTOB, nponHTaHHBix HaCTHI^aMH KaTaJIH3aTOpa. 

30 KoMMeHTapHH no npoueccv okhcjichha 

B npHBo^HMOM 3^ecB TexHOJiorHHecKOM MeTo^e Ha 3Tane okhcjichha npoBOAHTca HHAyiojHfl 
ra3a-OKHCJiHTejiH. IIpH 3tom Hcnojn>3yeTCfl B03^yx, KHCJiopoa, o30H, nepeKHCB BOflopo^a hjih 
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spyrae ra3Bi, H3BecTHue cbohm npHMeHeHHeM b nponeccax oKHcaeHHa. OKHCJiaiomHii ra3, 

KSK 6buiO H3JIOJKeHO B nO«po6HOM OnHCaHHH flaHHOrO H306peTeHHa, - 3T0 B03/tyX, OflHaKO Ha 

npaKTmce MoryT 6bitb no aceaaHHio ncnoaB30BaHBi h apyrae OKHcaaioniHe ra3Bi. 
HcxoflHaa CBipBeBaa CMecB 3aTeM HarpeBae-rca no acejiaeMOii peaKUHOHHoft TeMneparypbi b 
CTauHOHapHOM cjioe peaKUHOHHOH kojiohhbi. £aa 3Toro STana peaKTop OKHcaeHHa momcst 
npe^CTaBiwTB co6oft HacaaoHHyio Koaomiy, o»hh hjih cepnio peaieropoB, jih6o apyryio 
cxoOTyio KOH^Hrypamno, KOTopaa o6ecneHHBaer aaeKBaraBiH noBepxHocraBiH KOHTaicr c 
OKHCJMnomHM ra30M, MHHHMajiBHoe o6paraoe cMenieHHe h Tpe6yeMoe BpeMa npe6biBaHHH 
paBHoe 15-30 MHHyraM aaa Toro, hto6bi b nponecce oracaeHHa noayHHTB aceaaeMyio 
KOHBepcmo. 

ny3&q)BKH B03«yxa hjih OKHCJMioiHero ra3a atfcneprnpyioTca b kojiohhc oKHCJierara, nocjie 
nero 3aflaHHBie saeMeHTBi hjih coemiHeHHa, coflepacanmeca b hcxoohom noToxe, HeMeflJieHHO 
OKHCJunoTca, o6pa3ya okhch hjih flByoKHCH. Mhkpohhbih pa3Mep ny3BipbKOB B03ayxa hjih 
OKHCjiaiomero ra3a yBejiHHHBaeT b 3HaHHTejiBHOH CTeneHH naomaflB noBepxHocra 4»a3 
OKHCJwiomero ra3a b hcxoahom noTOKe, cymecTBeHHO noBBiinaa TeM caMBiM 3<Jxj)eKTHBHOCTB 

peaKHHH OKHCJieHHH. CoOTHOHieHHe OKCHflaHTa K 3ajiaHHOMy SJieMeHTy MOiKeT MeiMTBCa B 
3aBHCHMOCTH OT HpHpOSBI H XHMHMeCKOH aKTHBHOCTH COeajHHeHHH, CneiIH(J)HKaiIHH npOOyKTa, 

pa6oHefi TeMnepaTypBi h BBi6paHHoro KaTanH3aTopa. PeaiamoHHaa CMec& MoaceT hmctb ozmy 

HJIH flBe KHAKOCTHBie 4>a3BI B 3aBHCHM0CTH OT KOJIHHeCTBa H THna HCnOJIB3yeMOrO OKCHflaHTa. 

TeMnepaTypa peaKUHH b nponecce okhcjichhh floaacHa nojmepHCHBaTBca Ha ypoBHe 80° C, 
KOJiHHecTBeHHO npeBpainaa npHMecH b OKHCJieHHBie coeaimeHHa. no Mepe 3aBepiueHHa 
peaKHHH oKHcjieHHa hcxoohbih noroK npoaoimaex HanpaBJiaTBca k <|)HKCHpoBaHHOMy cjioio 

peaKTOpHOfl KOJIOHHBI flJM aflCOp6nHH OKHCJieHHBIX 3aflaHHBK SJieMeHTOB HJIH COeflHHeHHH. 

ripeflnoJiaraeTca, hto b nponecce peaioiHH oKHCJiemia 6yfleT noiiHocTBio H3pacxoflOBaH BecB 
B03flyx hjih oKHcjiaioniHH ra3. Ecan sroro He npoH3onuio, to H3aHinKH B03^yxa hjih 
OKHCjiaiomero ra3a mokho jih6o 3aHOBO HanpaBHTB b xoaoHHy OKHcjieHHa, an6o BBinycraTi, b 
BeHTHJiannoHHoe OTBepcrae. 

Heo6xo«HMo OTMerHTB, hto npenaaraeMBie cop6eHTBi c HacTHnaMH KaTariH3aTopa oco6eHHO 
npHTOflHBi b peaKHHax OKHcaeHHa «aa opraHHHecKHx Moaeicya BcaeacTBHe hx npeBocxo^HBix 
aflcop6nHOHHBix KanecTB, hto flaer bo3mo>khoctb coxpaiwTB afleKBaraBiM BpeMa 
yaepacHBaHHa ana peaicnHH OKHcaeHHa. npHMeHaa 3th cop6eHTbi c nacranaMH KaTajiH3aTopa, 
3Ta peaKnna MoxceT ocymecTBaarBca TaKxce h b jkhakoh nyTeM npoxoaqjeHHa cMecn 
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oKucjieHHHx 3aaaHHBix ajieMeHTOB hjih coe^HHeHHH nepe3 cop6eHTbi c HacraitaMH 
KaTajiH3aTopa b peaKTope co cTaijHOHapHBiM cnoeM. 

KOMMeHTaPHH no PaCTBOPHTejIK), HCI10JII>3VeMOMV B jaHHOM 
5 H3o6pCT6HHH 

Cmgch pacTBopirrejieH, Hcnojn>3yeMBie b rbhhom H3o6peTeHHH, aojiechbi: Jienco BtmejwTBCH, 

HMCTB CII0c66H0CTB K IIOBTOpHOMy HCnOJIB30BaHHK>, XHMHHeCKyK) CTa6HJIBHOCTB, HH3KyK> 
CTOHMOCTB, HH3KyiO TOKCHHHOCTB H BBICOKyK) IIOJIflpHOCTB. CMeCH paCTBOpHTeJiefi AOJIHCHBI 
10 6BITB TaOECe HHepTHBIMH no OTHOUieHHK) K peaKIJHflM C ^CH^KHMH nOTOKaMH CBipBJI. 

J\nn TexHOJiorHH flairaoro H3 o6pcreHHH noAxcwrr Taicne opraHHnecKHe h HeopraHHHecKHe 
pacTBopHTenH, KaK apoMaraHecKHe coeflHHeHHfl, rajioreHH3HpoBaHHBie apoMaraHecKHe 
coeAHHeHHH, opraHoxnopHpoBaHHbie coe^HHeHHa, kctohm h cnnpTBi, a hmchho: TOJiyoji, 
AHXJiopo6eH3on, AHXJiopoMeTaH, ,zmxJiopo3Taji, aijeTOH, 3TaHOJi, MeTaHOJi h flpyrne. 
15 Ha cTa^HH cenapauHH pacTBopHTejia i0h 3KCTparHpoB aHua coaepacaHHe pacTBopHTeiw 
npH6jra3HTeni>H0 80-90%, npHMeceft - nopa^Ka 10-20%. PacrBopHTejiB mo>kho OTflejiHTB ot 
npHMecett nyreM neperomcH. Bbi6op npoeKTa ajih /jaHHoro npoijecca aejiaioT hcxoah H3 

3KOHOMHHeCKHX C006pa3KeHHH. Oh 3aBHCHT OT TaKHX IIOKa3aTeJieH, KaK Xap aKTCpHCTHKH 

nepBOHanajibHoro Hcxo#Horo cbipbji, npoeKTHaa mohxhoctb npeflnpHHTHa, BBi6op 

20 paCTBOpHTeJIH, TOHKH KHneHHH H pa3JIHHHK B IIJIOTHOCTH 4>a3, KOTOpBie OHeBHflHBI £JIH 
pa60THHK0B npeAnpHHTHH, HMeiOIUHX flOCTaTOHHBIH npaKTHHeCKHH OHBIT. 

Ba»cHBiM npeHMymecTBOM rjix pacTBopHTejiK HBJiaeTCH ero cobmccthmoctb c peaiajHeii 

OKHCJieHHS. KpOMe TOR), eCJIH 3T0 HeoSxOAHMO, TO OflHH HJIH HeCKOJIBKO KOMnOHeHTOB 

pacTBopHTejia b jaHHOM npouecce MoryT ynacTBOBarB b KanecTBe npoMeacyro hhbdc peareHTOB 
25 b peaieimH OKHCJieHHfl. IIpHMepoM Taxoro KOMnoHCHTa KBjiaeTCH yKcycHaa KHCJioTa h ee 

rOMOJIOrH, KOTOpBie 4>OpMHpyK>T nepOKCH-KHCJIOTHBie npOMe^CyTOHHBie OKCHAaHTBI c 

nepeKHCBK) BOflopoaa. BBicoKaa 3KCTpaKimoHHaa H36HparejiBH0CTB, cHJia iiojijiphocth, 

K03(j)<|>HIJHeHTBI paCTBOpeHHH, 6e30HaCH0CTB B npHMCHCHHH, TeXHOJIOrHHeCKaK 
COBMeCTHMOCTB H HH3KaH CTOHMOCTB — HBJIHK)TC£ OCHOBHBIMH II 0Ka3 aTe JMMH IipH BLl6ope 

30 pacTBopHTenK jura npOMBrauieHHoro npHMeHeHHfl. 

B TexHonorHHecKHH npoeicr mohcho BHeera HeKOTopBie H3MeHCHH9 h npoBecTH ero 
3KOHOMHHecKyio oiroiMH3aijHio nnx yrjieBOAopo^Horo HexoOToro CBipBH, hto MOEceT cuejiaTB 
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npoeKTHpoBmHK-xexHOjior c ohbitom paSona. HanpnMep, a saBHCHMOcxn ox xpe6oBaHHH k 
KOHeHHOMy npoayicxy h Kanecxsy HcxoflHoro cbipba, Ha nepsoM axane cenapanHH momcho 
npoBecxH yaajieHHe 6ojiee jierwix foaicmiH, a ocxantHBie foaKivm noaBeprayxb okhcjichhio 
h cenapaaHH nocjie axoro. OnxHMEaaims npoexxa aocxHraexca 3 a cnex Bbi6opa onxHMajibHoro 
cooxHomeHiM Meacay CKopocxBio noxoica hjih HacoBoft o6beMHOH CKopocxbio, h saxpax H a OT e 
cenapauHH, BmnoHas axanw BoccxaHOBjierara pacxBopHxejia h noBxopHoro UHKJia. 
TexHOJiorHHecKaa cxeMa Momex 6bixb MOflH^inmpoBaHa h npHcnoco6jie H a k pasjiHHHMM 
jkhakhm noxoKaM cupta. OflHaKO, npe^ejibi KHneHHa cbipta 6yayx b SHaHHxejibHofi cxeneHH 
onpeaejiaxb npHroflHocxt KOHKpexHon KOM6HHanHH pacxBopHxejieft H3-3a Heo6xoflH M ocxH 
BBifleTOHHH pacxBopnxejia noBxopHoro umaia. flpyron npHMep onxHMH3au,HH npouecca - 
3xo BO3M0>KHocxb npoBeaeHH* flByx cenapanHH coBMecxHO fljw BB W ejieHHa pacxBopHxejia. 
npn 3xom nponecce cymecxBeHHO cHHacaexca cjioschocxb, nocKOJiBKy HeKoxopBie nacxn 
oSopyflOBaHHa CHHMaioxcK. 

Ilocjie BbmejieHHH pacxBopnxejM, b 3aBHCHMocxH ox xapaKxepncxHK HcxoflHoro 
yrjieBO^opoflHoro cbipba, BbiaejieHHbiH 3Kcxpaicx 6yaex cocxoaxb npn6jiH3HxejibHo Ha 10-25% 
h 3 cepocoaepxcamHx coeflHHeHHfi h Ha 10-30% hs ajiH<i>axHHecKHX coeflHHeHHH, a 
ocxaBinyiocfl nacxb 6yayx cocxaBjiaxb apoMaxHHecKHe coeflHHeHHfl. 

KoMMeHTa DHH no npoueccv ohhctkh Bogju 

ttstx SojiBinHHCXBa cjrynaeB, npeaycMoxpeHHbix «aHHbiM HsoSpexeHHeM, b KoxopbK XBepflbie 
BemecxBa h aflcop6HpyeMbie npHMecn coaepacaxca b Bo^e, HanpHMep, OTOcxica KOMMyHajibHO- 
ropoacKOH BOflbi hjih npoMbimjieHHbix oxpa6oxaHHbix boa, HaH6ojiee npeanoTOixejibHo 
HcnojibsoBaHHe yraepoaa b Kanecrae aacopSeHxa, Koxopbna MOJKex Haxoanxca b BH^e 
noponnea, rpaHyji hjih MHKpoc$epbi. npn onncxKe apyrax xhhob boa b KanecxBe a^cop6eHxa 
Moaeex Bbicxynaxb neojrax, o6jierHeHHUH nepjnrr, hjih apyrae xBepabie, ho nopncxbie no 
CBoeft cxpyicxype cop6eHXbi. 

Bom,i, oHHmaeMbie no xexHOJiornn aaHHoro H3o6pexeHHfl, o6mhho sarpasHeHbi 
MexamiEraecKHM acejie30M, oKCH^aMH Hcejie 3 a h/hjih »cejie3a b BHjje cojien, coaep»amHX ^Byx- 
hjih xpexBajieHXHoe acejieso. KpoMe axoro, b cocxaB xaKHx box Moryx bxo^hxb Mexajijibi, H e 
coAepaicamHe hh flByxBaneHXHoro, hh xpexBajieHXHoro >Kejie3a, okchabi MexamioB h/hjih cojih 
MexajuioB Mem, mimca, ajnoMHHHa, Mapramia, cepe6pa, cBHHna, khhmhx, sojioxa, HHKejw, 
MbnnbHKa h hm nofloSHbix, a xaicace Mexajuibi rpynnbi jiaHxammoB h aKXHHHflOB. TaKHM 
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o6pa30M, KaK noKa3aHO b aaHHoft TexHOJioran, OKHCJieHHe MeTajuioB Ha jik>6oh ct&kkxl 
BKjnonaeT cenapaiuno MeTajuia h ero okchaob h cojiei*. B cootbctctbhh c flaHHMM 
H3o6peTeHHeM, 3arpa3HeHHaa Bo#a flOJiacHa co^ep^aTb MeTajuiBi, H3 kotopbix mo>kct 6litb 
nojiyneH okch#. Cjie^oBaTejitHO, 3arpa3HeHHaa Bo^a AOocHa coAep>KaTb jiK>6yK) 
5 KOM6nHaijHio H3 Zn, Mn, Mg, Cu, Ni, Cd, Pb hum noaoSHBie, h/hjih hx okchabi h conn, c 
TeM, hto6bi BBimeHa3BaHHBie MerajiJiBi Morjm 6bitb okhcjichbi h cenapnpoBaHBi. B 
SoJiBinHHCTBe cjiynaeB npn OHHcnce OTpa6oTaHHBix h ctohhbix boa Taioie MeTajuiLi Ha3BiBaK>T 
«TH^ceJiBiMH». 3to MeTaujiBi nepexoAHoft rpynnBi, KOTopBie xsnmoTcx tokchhhbimh h npn hx 
nonaaamiH b peicn, 03epa h apyrae npHpoOTBie bo^hbic o6i>eKTBi HaHecyT cepBe3HBift ymep6 

10 OKpyacaiomeH cpe^e. OflHaico, MerajuiBi, KOTopBie Moryr 6bitb bo ccTaHOB jichbi npn hx 
BBmeJieHHH H3 HCxoflHOH cpeflBi, He orpaHHHHBaiOTCfl tojibko rpynnofi «TH^cejiBix MeTajuiOB». 
B npoijecce 3Tana cenapaunn MeTajuia (a), b 3arpa3HeHHyio Boay flo6aBjweTCH no KpaHHeft 
Mepe oahh OKHCJiHiomnft areHT ana Toro, hto6bi yBejiHHHTB OKHCjiHTejiBHO- 
BOCCTaHOBHTejiBHBitt noTeHimaji bo^bi b cTopoHy 6ojiee noji03KHTejiBHyio Rim npeBpameHHH 

15 MeTajuia. HanpHMep, acejie30, npncyrcTByioiijee b Bo^e, 6yneT npeBpameHo b hoh, 
coAepmamcHH TpexBaJieHTHoe 5icejie3o, h b 3tom bh^c npoH30ftfleT ero oca^eHHe H3 boabi. 
MeTaiuiHHecKHe ocaflKH yaajDiioTCJi H3 boabi bo BpeMH cenapaijHH npn noMOnm cop6eHTa. B 
HeKOTOpBix cjiynaax HHor^a Tpe6yeTca H36HpaTejiBHO y^ajiHTB h BOccTaHaBJiHBaTB H3 
3arpfl3HeHHBix boa TaKHe MeTajuiBi, KOTopBie hmciot uchhoctb h MoryT 6bitb nppflaHti H a 

20 nepennaBKy. 

TBep^BlH HOCHTeJIB, HCnOJIB3yeMBIH B npOH3BOJ0[CTBe aACOp6eHTa flJIfl OHHCTKH BOflBI, o6bimho 

H3MeHHeTCH b pa3Mepax ot MHicpoHa hjih hcckojibkhx aecaTBix flOJien MHJUiHMeTpa b 
OTaMeTpe no hcckojibkhx MHJUiHMeTpoB b AHaMeTpe. Bojiee KpynHbie no pa3Mepy nacrauBi 
cop6eHTa hmciot to npeHMymecTBO, hto ohh o6ecneHHBaiOT MeHBinee conporaBJieHHe 

25 BO^HOMy noTOKy, h MeHBme 3acopjnoTCH. He^ocTaTOK hx b tom, hto ohh hmciot MeHBiuyio 
njioma^B noBepxHOCTH Ha eflHHHijy o6BeMa, noaTOMy mchbiuhh noBepxHOCTHBift cjioh moecho 
pa3MecTHTB b KOJioHHe 3aaaHHoro pa3Mepa. flonojmHrejiBHoe orpaHHHeHHe anx HeKOTopwx 
KpynHBix cop6eHTOB b KOHTeKcre flaimoro H3o6peTeHHH 3aKjnoHaeTCfl b tom, hto flBHacymaa 
CHiia, Heo6xojojiMaa wx. 4)JnoHflH3aipiH cjioh, yBejiHHHBaeTCfl no Mepe yBejinneHHa pa3Mepa 

30 nacnm cop6eHTa (npn ero 3aaaHHOH iijiothocth). B 3aBHCHMocTH ot KOHKpeTHoro TBepaoro 
HocHTejiH B03pacTaiomHe nonepe^HBie chjibi c^nra jxm SonBiimx nacnm Moryr BBmarb 
noBpe^eHHH noicpBiTHH ero noBepxHOcra. 
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TexHOJiorH* aaHHoro H3o6peTeHHa npHMeHHMa juix y^aneHHK jik>6bix ynieBOflopoflHBix 
^cH^KocTeft b ochobhom H3 noJiHpHOH cpeflBi hjih BOflu. Hcnojib30BaHHe cop6eHTa, 
nponHTaHHoro nacTHijaMH KaraJiH3aTopa, KaK 6bijio H3Jio^ceHo BBime, no3BOJi*eT ycnenmo 
BtmenHTB h 3aTeM ohhcthtb cenapHpoBaHHyio yrjieBoaopozmyio echakoctb, a TaKMce 
pereHepnpoBaTB cop6eHT, nponHTaHHBm nacnmaMH KaTajiH3aropa. CjieflOBarejiBHO, £aHHoe 
H3o6peTeHHe Hatt^eT innpoKoe npHMeHeHHe Rim npoijeccoB cenapauHH h ohhctkh b 
npOH3BOACTBe h Ha jiaSoparopHBix y CTaHOBKax . TeM He MeHee, hcxoah H3 OTcyTCTBHH 
noAo6HBix ajiBTepHaTHBHBix MeTOAOB, npeflnoJiaraeTca, hto 3to H3o6peTeHHe Haft^eT cBoe 
npHMeHeHHe b raKoS b£ukhoh c^epe, KaK H3BJieneHHe 3arpa3HflK>iijHx yraeBOflopoAOB H3 
bo^hbdc cpefl. OflHaKo, oSjiacxB ero npHMeHeHHH sthm He orpaHHHHBaeToi. 

CKOpOCTB nOTOKa 3arpH3HeHHOH BOflBI Hepe3 KaTaJIHTHHeCKHH U[eOJIHTOBBIH cop6eHT MOHCeT 

6bitb b npe^ejiax 0,05 - 0,2 oSteMa cjioh b MHHyry. Han6oJiee npeAnoHTHTentHa CKopocTb 
noTOKa 3arp«3HeHHOH bo,sbi - nop^mica 0,1 o6i>eMa cjioh b MHHyTy, hto cpaBHHMO c 

CKOpOCTBK) HOpMaJIBHOH OHHCTKH Ha JIHHHH. OnBITHBie flaHHBie, O CHOB aHHBie Ha HH(j)OpMaUHH 

BTEX o 3arpy3Ke 3arpH3HeHHofi bo^bi h CKopocra noTOKa, npoxo^mero nepe3 

KaTaJIHTHHeCKHH UeOJIHTOBBIH COp6eHT, BMeCTe C npOBe^eHHeM npOCTBIX 3KCnepHMeHTOB, 

noMoryr onpe^ejiHTB nepnoa BpeMeHH, kotopbih noHa^o6HTCfl rjisl nojiHoro HcnojiB30BaHHH 
eMKocTH cjkmi i^eojiHTOBoro copSeHTa, cocroamero H3 nacTHu; KarajiH3aTopa, jxp npopBiBa 
6eH30Jia hjih ajncHn- 6eH30JioB. Bo3Mcmkho npoBefleHHe aHajiH3a 3Toro noTOKa, hto Mo>KeT 
noMOHB b opraHH3aipiH aBTOMarHHecKoro Kompojia 3a npoueccoM. 

KoMMeH TapHH no npoueccv cenapamni vrjieBOflopoaHBix 
npHMeceii 

Merofl yjiynineHHa KanecTBa yrneBOflopoaoB, npeacTaBjieHHBiH b aaHOM H3o6peTeHHH, MoaceT 
npHMeHHTBCH jih6o KaK oraejiBHBiH npouecc fljia ohhctkh yrjieBoaopo/joB, jih6o b 

KOM6HHanHH C CymeCTByiOmHMH MeTO^aMH TH^OOHHCTKH. B HaCTHOCTH, npH HCnOJIB30BaHHH 

^aHHoro H3o6peTeHHH nocjie th^poohhctkh, yflaronoTCH apoMaranecKHe coe/mHeHHa, 
KOToptie ocTaiOTCH nocjie rnaporeHH3anHOHHoro npoijecca, noBBmiaa TeM caMBiM ijeTaHOBoe 
hhcho AH3ejn>Horo TonnHBa. 

HanpHMep, npHMecn, coflepacamneca b yrJieBO^opojocHOM hcxoahom CBipBe, MoryT BKJHOHaTB b 
ce6a rerepoaTOMHBie coeAHHeHHa, TaKHe, KaK co e^HHeHHH a30Ta, KHCjiopoaa h cepBi. 
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Cepocoaepacamne coeflHHeHHH, BionoHaioT, HanpHMep, anH^aTHnecKHe, Ha(pTCHOBHe, 
apoMaTHHecKHe MepKanraHBi, cyjn,<|>HaM (npHMepbi: cepOBoaopoa, cepooKHCt yraepofla), m- 
(npHMep: cepoyrnepofl) h nojiHcyji&$ H/ ziBi, raoipeHBi h hx 6ojiee BticoKHe roMOJiora h 
aHanoni, a TaioKe 6eH30THo4>eHBi h flH6eH30THo<i>eHH. flpynie npHMecH MoryT coctostb H3 
asoTOco^epxcamHx coeflHHeHHH. #jw yrjieBoaoponoro ncxoflHoro CBipta xapaKTepHo to, hto 
reTepoaTOMHtie npHMecn hmckjt nojiapHBrii aroM, Koxoptifi o6jieniaeT H36Hpare;ifcHyio 
aflcop6i^K>. 

yrjieBOflopoflHBie cMecn, HcxoflHoe ctipte h CBip&eBtie iiotokh, no6oHH&ie npoflyicTBi, 
TK>Kejn,ie yrjieBOflopoflBi h yrjiepoflcoflepacamee aowicoe CBipBe, npnro^HBie fljw ^aHHoro 

H306peTeHHH, H He TOJIBKO OHH, MOHCHO OnpefleJIHTB CJie^yK>mHMH TepMHHaMH: «6eH3HH», 

«KpeKHHr-6eH3HH», ««H3ejiBHoe TonjiHBo», «TJDicejn»ie Ma3yrBi». TepMHHOM «6eH3HH» 
onpe^ejiaeTca cRiec& yrjieBOflopoaoB, BtnainaiomaH npn TeivrnepaTypax, HanHHaa ot 38° C h 
no 205° C, a TaioKe jno6afl hx <j)paKHHa. IIpHMepaMH TaKHx 6ch3hhob Moryr cjiyaoiTB iiotokh 
yrjieBOflopoflOB Ha He<i>Tenepepa6aTbmaKHnHX 3aBOflax, a hmchho: Ha^Ta (a Taicace Ha$Ta, 
noJiyneHHaa npHMofi neperomcoH), Ha^Ta KOKCOBaHHa, KaTanHTHHecKHft 6eH3HH, Ha$Ta 
jierKoro KpcKHHra, ajnauiaT, H30MepH3aT, npojotyKT pe$opMHHra h noao6HBie hm, a Taicace 
KOM6HHanHH c hhmh, xoth 3to aajieico He noraBiH chhcok. TepMHH «KpeKHHr-6eH3HH» 
onpeaejiaeT CMeci. yrneBOflopoflOB, BBncHnaK>myio npn TeMneparypax, HaHHHaa ot 38° C h ;io 
205° C, a TaioKe jno6aa hx 4>paicima. Ohh HBJiaioTca npoflyicraMH jih6o TepMHHecKHX, jih6o 
KaTajiHTHHecKHX nponeccoB, b pe3yjra,Tare kotopbix nponcxoflHT pacmemieHHe 6o;ibihhx no 
pa3Mepy MOjieKyn yrjieBonopofla Ha MeHBiime. IlpuMepBi noflxoflflmnx TepMHiecKHx 
nponeccoB BKjnoiaioT, ho He orpampniB aiOTca cjie«yionmMH: KOKCOBaHHe, TepMHnecKHH 

KpeKHHT, BHC6peKHHT H HO^oSHBie HM, a TaiOKe HX KOM6HHaHHH. IIpHMepaMH HOflXOAHIHHX 
KaTaHHTHHeCKHX KpeKHHT-npOUeCCOB MOiyr CJiyMCHTB (HO H He TOJIBKO OHH) KaraJIHTHieCKHH 

KpeKHHr-4>moHfl, KpeKHHr THEcejioro cbhjbji h hm noao6HBie, a Taicxce kom6hh3hhh c hhmh. 
TaKHM o6pa30M, npHMepaMH KpeKHHr-6eH3HHOB Moryr 6bitb (xoth h He tojibko ohh) 6eH3HH 

KOKCOBaHHH, 6eH3HH TepMHHeCKOI"0 KpeKHHTa , 6eH3HH BHCSpeKHHTa, KaraJIHTHHeCKHft 

KpeKHHr-6eH3HH nponecca (JwnoHa, KpeKHHr-6eH3HH TJDKejioro c&ipba, hm nojj.o6HBie h 
KOM6HHamiH c hhmh. TepMHH «ijH3ejn>Hoe tohjihbo», ynoTpe6jieHH&m 3«eCB, 03HanaeT 
hchokoctb, cocToamyio H3 CMecn yraeBo^opoflOB, BBnoinaioinyio npn TeMneparypax ot 150° C 
flo npn6jni3HTejn,Ho 370° C kuih jno6aa hx (ppaionw. Taioie noTOKH yraeBOflopoflOB 
BKjnoHaiOT impKympyionnie roota, KepocHH, peaicrHBHoe Tomnreo, juoeiiBHoe TonjiHBO, 
nojiyHeraoe npaMofl neperomcoH H^aaKOHen, raapooHHineHHoe jnreejiBHoe TonjiHBO. 
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E[pHMeHeHHBIH TepMHH «T*>KeJIBie OCTaTKH» 03HaHaeT >KHflKOCTB, COCTO^myK) H3 CMeCH 

yrjieBOAopoAOB, BBiKHnaiomyK) npn TeMnepaType nopaaica 275° C h BBiine, hjih JiK>6aa hx 
^paiom*. Taiaie yraeBOflopoAHBie iiotokh BKjnonaiOT KOTejiBHoe TomiHBo, 6yHKep C, 6irryM, 

Ma3yT H OCTaTKH. 

B HeKOToptix cjiynaax KpeKHHr-6eH3HH MoaceT 6tm> pa3aeneH Ha 4>paiojHH h/hjih 
rH^pooHHmeH npeacae, neM H3 Hero 6yayT yaajieHBi cepHHCTBie coeAHHeHHa, npn 
HcnojiK30BaHHH ero b tcxhojiothh flaHHoro H3o6peTeHHa b KaHecrae 
yrneBOAopoflocoflep^camefl ^ech^kocth. 

KoMno3mma cop6eHTa, npomiTaHHoro HacraijaMH KaraJiH3aTopoM, HMeiomaa 

KaTaJIH3aT0pHMH KOMnOHeHT CO CHH^CeHHOfi BaJieHTHOCTBK) B flaHHOM H306peTeHHH HBJWeTCH 

cocTaBOM, o6jia#aK>mHM cnoco6HocTi>K) BCTynaTB b xHMHnecKyio peaiojHio h/hjih 
pearnpoBaTt <f»H3HHecKH c rpynnon cepHHCTBix coe^HHeHHH. npe^noHTHTejiBHo Taionce, htoSbi 
cop6eHT yzjaraji H3 KpeKHHr-6eH3HHa ahojic^hhbi h apyrae CMOJioo6pa3yiomHe coeflHHemui. 

Kohctpvkmhh cop6eirra, nponiiTaHHoro HacTimaMii KaTajiireaTOpa 
Ctpvktvpm HocHTejisi cop6eHTa 

HocHTeneM w* KaTajiH3aTopa MoryT 6bitb yrnepo^, ijeojiHT, 4>opMBi nepjiHTa hjih juo6oh 
apyroH TBepflBiH no CBoeft crpyKrype, nopncTBiH copSeHT. KaTajiH3aTop bhochtc* nponHTKOH 
b hochtcjib b npe^ejiax pa3pa6oTaHHofi CTpyKTypBi. ITjiomaaB noBepxHOCTH HOCHTejia, pa3Mep 
nop hochtcjih h njioTHocTB nop, OKpy^caioHXHx KaTajiH3aTop no HanpaBJieHHK) k ueHipy 

KOHIjeHTpHHHOCTH HOCHTeJIfl - BCe 3TO B OOTHaKOBOH CTeneHH Ba^CHBie 4>aKT0pBI B 

nocTpoeHHH CTpyicrypBi HOCHTenK. rLioma^B noBepxHOCTH o6bihho KOJie6;ieTca ot 500 ao 
2500 M^/r. Pa3Mep nop KOJie6jieTca ot 5 ao 100 aHrcTpeM, a hx nxtoxHocTB HapacTaeT no 
HanpaBJieHHK) k ijenTpy hochtcjih. OnTHMH3HpoBaHHBiH HocHTejn> 6y^eT HMeTB 
MaKCHMajiBHyio iuioma^B noBepxHOCTH (2500 M 2 /r), HaH6oJiBiiiHH pa3Mep nop no 
HanpaBJieHmo k ero HapyHCHefi nacro (100 amrcTpeM), coxpaHaa 3tot pa3Mep no HanpaBJieHHK) 
k aeHTpy HOCHTejia, r^e npncyTCTByeT CBH3aHHLiH KarajnraaTop. IIpHHmni onTHMH3 ai^HH 
HocHTejw TaKOB, hto6bi Bee napaMeTpw AocnirajiH 3KCTpeManBHBix 3HaneHHH, h npn 3tom 
hto6bi He noTepjuiacB nejiocTHOCTB CTpyicrypBi. B KanecTBe KaTajm3aTopa MO^ceT BBicrynaTB 
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Memra^^ejioHB, ^oTOo-seMejiBHwe Merajuiw, okchabi Mexajuios, 6HMexa™iHHecKaa 
KOM6HHaqaa (KOMGHHamra MeTaiuiOB). 

CpeflH HeKpHcxajuiHHecKHX "yrjiepo.UHLix MaxepHanoB, noaxoawmx mix HcnojiBSOBaHHH hx b 
KanecTBe HocHxejw HacxHnw Kaxajuwaxopa, ormcaHHoro b 3 xom H3o6pexeHHH, HMeioxca 
npoayKXM, HSBecxHBie noa HassaHHeM «JiyKOBtiH yniepofl» hjih HHane, MHKpoc^epHnecKHe 
yrjiepoflHBie cxpyKxypti. Hx cxpyicxypBi hoxojkh Ha JiyKOBHe c «HaMexpoM ox 100 aHrcxpeM h 
6ojiee, ohh nporao BHe^paioxcH b OKpy»aiomnH yraepoft jibjmjicb HyBCXBHxejiBHBiMH 
KaxajiH3 axopHBiMH ynacxKaMH Bum noBepxHocxHBiMH 30HaMH. 

B uejioM, coe^HHeHHa yrJiepoflHoro cop6e H xa, npoiraxaHHoro KaxajinsaxopoM <t>o P MH P yioxcji 
nyxeM BHejjpeHiw aonojiHHxejiBHoro HHcjia axoMOB hjih MoneKyji b HcxoaHyio cxpyxxypy, H e 
Hapymaa npn 3xom xHMHnecKHe cbjhh HcxojjHoro Maxepnana. 

YrjiepoflHBie axoM&i b rpa^Hxe pacnojiaraioxcji b ysjiax inecxHrpaHHoft peuiexKH h 
coxpaHjnoxca Ha Mecxe 6jiaroaaa cpaBHHxejiBHO chjibhbim KOBaneHXHbiM cbmxm. 
IUecxHrpaHHBie peniexKH, Hanpoxira, saMemaioxcH apyr apyroM h yjiepacHBaioTca H a Mecxe 
6ojiee cjia6&iMH ciuiaMH BaH flep BaajiBca. Bojiee HH3 K aa aHepnui cbksh MejKjry pemexKott h 
MHorHMH HapymeHHaMH jjejiaiox HacxHHBi rpa^nxa bociiphhmhhbbimh k npoHHKHOBemno 
xaxajiHsaxopa. Rna. npoHSBOflcxBa yrjiepoflHoro cop6eHxa, npoiraxaHoro HacnmaMH 
KaxajiHsaxopa, rpa$HXOBBiH noponiOK o6pa6axBiBaexca nyxeM HarpeBa b npHcyxcxBHH 
ra3oo6pa3Horo hjih acHflKoro areHxa, flaBJieHHe, npn koxo P om HaHHHaexca (jbaiexiraecKaa 
nponHXKa, saBHCHX ox nojiapHocxH h cxpyKxypHoft HeynopjwoneHHOcxH rpa4>Hxa. no3xoivty 
mohcho ocyiHecxBHXB pacuinpeHHe Sojiee, neM ao cxa nepBOHaiajn,HBix pasMepoB HacxHH.. 
y HeoiiHxa, KoxopBift MOJKex e&rrB.HcnonBSOBaH b 3 xom H3o6pexeHHH, saMemaioxca k3xhohbi 
Haxpua b CHHxexKraecKOH (fcoacasnxoBoft cxpynxype KaxajiHsaxopoM, npeanoHXHxejiBHO Zn, Ag, 
Cu, Ni, Co h Sn, jih6o hx KOM&HHanHeH, *rro yBejnrcHBaex ajjcopSuHOHHyio chocoGhocxb 
cHHxexHnecKHx 4>o3Ka3HxoB b 1,5-3,0 pasa wis onpe^ejieHHBix saaaHHBix ajieisieHxoB h 
coeaHHeHHH. TaioKe oxMenaexca , hxo xaKHe KaxajiHsaxopHBie copSeHXBi Ha Sase 
cHHxexHnecKHx 4>o>Ka3HxoB ycHJiHBaiox aacopGHHOHHyio cnoco6Hocxb flaace npn hhskhx 
KOHHeHxpamMx saaaHHBK 3jieMe H xoB h KOMnoHeHxoB, flaace npn HHace 1 ppm. Taxaa BBicoKaa 
choco6hocxb yflajwxB 3aflaHHBie sjieMeHXBi h coezmHeHHa npHBo/mx b pesyjiBxaxe k 6oJiee 

BBICOKOMy ypOBHIO OHHCXKH HCXOflHOrO CBipBa. IIpHrOAHBie flJIfl HCHOJIBSOBaHHH HeOJIHXBI 
flOJDKHBI HMeXB CpaBHHXeJIBHO BBICOKOe COOXHOHieHHe flHOKCHfla KpeMHHa K OKCHAy 

ajnoMHHHH h pasMep nop cBBime 10 aHrcxpeM b flHaMexpe. CpejjH cHHxexHnecKHx ueojmxoB 
nojjxoaax X, Y, L, ZK-4, ZK-5, E, H, J, M, Q, T, Z, ajiB^a h 6exa, pasHOBHjjHocxH ZSM h 
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OMera. Ho irpeflnoHTHTejibHee TaKHe fcoacasHTbi, kok neojnrr Y h ueojiHT X, oco6eHHO re, 
KOTopue HMeioT pasMep nop cBbmie 10 aHTCTpeM b AHHMeTpe. HanpHMep, neojiHTH Y h X 
mvieioT pa3Mep nop npn6jni3HTejiBHo 13 aHTCTpeM, to ectb flocTaTOHHo 6ojn>moH, hto6h 
MOJieKyjn,i saaaHHbix 3JieMeHTOB h coeflHHeHHH Morjni bxo^htb b hhx, a 6ojiee KpynHtie 

MOJieKyjIM npeBpameHHBDC (OKHCJieHHbK) SaflaHHblX SJieMeHTOB H COeflHHeHHH BbKOflHTb H3 



HHX. 



#jw aaHHoro H3o6peTeHHa xapaKTepHo to, hto npneMjieMbiH flnanaaoH hohhoto o6MeHa wx 
hohob KarajiHaaTopa b 4>o»a3HTOBOH CTpyKType nopHflKa 50-75%. IIpeBpameHHe 
sarpasHHTefleH saaaHHtix sjicmchtob h coeflHHeHHfi npoxo«HT MeHee a^^eirrHBHO npn 
ypoBHax aaMemeHM Me H ee 50-75%. CjieaoBarejibHO, KaTajiroaropHbie 4>o P Mbi neojiHTOBbix 
^oacasHTOB c ypoBHeM hohhoto o6MeHa ot 50% fl0 75% oGjiaaaioT cnoco6HOCTbK> 
aztcop6HpoBaTb onpeaejieHHbie 3aflaHHbie 3JieMeHTbi h coeflHHeHHH, o6ecneHHBaa bmcokhh 
ypoBeHb aflcop6nrai TatcHx coeaHHeHHH H3 5kh«khx noTOKOB. 

npeanoHTHTenbHO, HTo6bi ocTaBinnecH hohh b <J>o>Ka3HTOBOH CTpyicrype - 6buiH mejiOHH 
h/hjih mejioHHO-3eMenbHbie MeTaanbi: 25% -50% cooTBeTCTBeHHo. ^ejiarejibHO, HTo6bi sto 
6hvm TaKHe mejionn hjih inenoHHO-3eMe;ibHbie MerajuiBi: Kami*, KaTpHH, Kanbn.HH h MaraHft. 
Heo6xoflHMo OTMeTHTb, hto flaHHbie k aTanH3 aropbi a«cop6HpyioT 3aflaHHbie 3JieMeHTbi h 
coeaHHeHHH o6paTHMO. OoMca3HTOBbie neojiHTbi X h Y aacop6HpyioT 3HaHHTejibHoe 

KOJIHHeCTBO 3aflaHHbK 3JieMeHTOB H COeflHHeHHH nOCpeflCTBOM 4>H3HHeCKOtt cop6nHH B 

npoTHBonojioacHocTb npeBpameHHio okchaob MerajwoB h flpyrax neojiHTOB, TaKHX, Kax okhcb 
HHHKa h OKHCb Mapramm (Zn, Ag, Cu h Ni, Co, Sn cooTBeTCTBeHHo), jih6o coHe T aHHH c 
hhmh. 3th KaTajni3aTopbi hjih 6HMeTajuiHHecKHe KOM6HHauHH MoryT flecop6npoBaTb 
3aflaHHbie ajieMeHTbi h coe^HHeHHa nyreM hx npoMbiBKH opraHHHecKHM hjih HeopraHHnecKHM 
pacTBopHTejieM. TaKHM o6pa30M, 6bino o6Hapy>KeHo, hto TaKHe copSeHTbi, nponHTaHHbie 
KaTanH3aTopoM, Moryr cjryjKHTb b KaneerBe pereHepHpyeMbix aacop6eHTOB, oGjiaaaiomHx 
noBbnneHHOH cnoco6HOCTbio k aflcop6n.HH 3aj;aHHbix aneMeHTOB h coeflimeHHH. 
TepMHH «nepjiHT», Hcnoju>3yeMbiH 3^ecb, jnuiaeTca neTporpa^HHecKHM TepMHHOM am 
ByjncaHHHecKOH KpeMHe3eMHCT0fl nopoflbi, KOTOpbm b ecTecTBeHHbix ycjiOBHflx BCTpenaeTCH 
no BceMy MHpy. Ero OTJiKHHTenbHofi HepTofi, KOTopaa aejiaeT ero HenoxoacHM Ha apyrne 
ByjncaHHHecKHe MHHepanbi, flBjiaeTca to, hto npn HarpeBe no onpeaejieHHbix TeMneparyp oh 
npHo6peTaeT cnoco6HOCTb pacnrapaTbca h yBejiHHHBaeT cboh o6beM b 4 - 20 pa3 ot cBoero 
nepBOHananbHoro o&bejtfa. IIpH HarpeBe ao TeMnepaTyp CBbnne 815 - 875° C, pa3MejibHeHHbiH 
nepjiHT pacmnpaeTCfl, 6jiaro^ap« npHcyrcTBHK) bojhj, coeznmeHHOH c cbipon nepjiHTOBoii 
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nopoflofi. CB*3aHHaa Bo^a HcnapaeTca b npoiiecce HarpeBa h co3^aeT orpoMHoe MHoacecTBo 
KpomeHHBix ny3BipBKOB b CTeKJioBH^HBix CTpyicrypax, pa3MHrneHHBix 3a cneT HarpeBa. 3th 
MaaeHBKHe, Haxojmmneca b CTeKJie, nysBipBKH h aenaioT nepjiHT tokhm jiencHM Ha Bee. Bee 
nepjmTa MoaceT flocTHraTB He 6o;iBine 2,0 4>yHTa Ha Ky6.$yT (32 kt/m 3 ). 

nepJIHT, KOTOpBIH MO>KHO HCnOJIB30BaTB B 3TOM H306peTeHHH, 06BIHHO 6y£eT npHCyTCTBOBaTB 

b cocTaBe HocHTejia cop6eHTa b KOjinnecTBe ot 15 #o 30% Beca. ripn H3roxoBJieHHH TaKoro 
rana cop6eHTOBoro cocTaBa b aaHHOM H3o6peTeHHH, KOMnoHeHT-HocHTejiB o6bihho totobhtc^ 
nyreM CMemeHaa coe^HHeHHii KOMnoHeHTa-HocHTejia, OKcnaa ijHHica h onoBa, nepjiHTa, h 

OKCBWa aJUOMHHHH B COOTBeTCTByK>mHX npOnopUHHX JHO6BIM nOAXOAHmHM MeTOflOM HJIH 

cnoco6oM, kotopbih o6ecnennBaeT TecHoe nepeMeiUHBaHHe sthx KOMnoHeHTOB Taic, hto6bi 
MorJia o6pa30BaTBCH aobojibho oflHOpoflHaa CTpyKTypa, cocToamaa H3 OKCH.ua UHHKa h onoBa, 
nepjiHTa h OKCHfla ajuoMHHHa. *Ito6bi ^o6htbch flncnepcHH sthx KOMnoHeHTOB Moiyr 6bitb 
npHMeHeHBi Jiio6Bie cpe^cTBa nwi hx cMeineHHK, HanpHMep: cMemHBaiomHe TyM6jiepBi, 
CTactHOHapHafl ijeHTpH<i>yra, cMecHTejin nepnoflHHecKoro hjih HenpepBiBHoro ^hctbm, 
y^apHBie CMecHTejin h .apyrne. 

B pe3yjn»TaTe o6pa3yeTca BemecTBO a#cop6eHTa, cnoco6Hoe k aacopSijHH hjih a6cop6uHH 
3a^aHHBix 3JieMeHTOB h coeAHHeHHH h oT^HJiBTpoBBiBaHHio Marepnajia, coToamero H3 HaCTHI^, 
H3 boahbdc nojiapHBix pacTBopoB, yrjieBo#opoflOB, yrjieBo^opoAHBix noSoHHBix npoityicroB H 
/jpyrax ara^KHx yrjiepoAcoAep^amnx coeflHHeHHH. 3to H3o6peTeHHe o6ecneHHBaeT 
nojiyneHHe ycToiraiBoro nporaB HCTHpaHHH copGeirra, nponHTaHHoro nacnmaMH 
KaTajiH3aTopa 5 kotopbih ocTaeTca cTaGmiBHBiM npn o6bihho BCTpenaiomHxca ycjiOBHax 
npoijecca, Koraa BemecTBa-a,acop6eHTBi pereHepnpyiOTca nocjie a^cop6imn hjih a6cop6ijHH 

3a^aHHBDC 3JieMeHT0B HJIH COeflHHeHHH. 

MeHBnrae no pa3Mepy nacTHijBi a^copSeHTa ycHJiHBajOT nepeHoc Temia h MaccBi msi 
Hcxoj^Horo CBipBu TaioKe h npn H3MeH5nomHxca ycjioBHHX npouecca. 

MeHBinne no pa3Mepy nacnmBi pa3pymaK>Tca Tpy^Hee, hqm KpyiiHBie, nocKOJiBKy y 6oJiee 
MejiKHx nacrei* MeHBme noBpe^eHHjS, fle^eicroB hjih pa3pBiBOB. ITopHCTBie nacTHUBi 
AaHftoro P a3Mepa 6ojiee ynpyrH, hqm HenopHCTBie HacTHm>i Taxoro ace pa3Mepa, h MeHBUie 
pacipecKHBaiOTCH. 

HeAOCTaTKOM 6oJiee MejiKHx nacTHij Moacer hbjihtch to, hto ajm H3MeHaiomHXCH ycjioBHH 
(bha KH^Koro noTOKa, TeMnepaTypa Ha Bxo^e h ckopoctb HacBimeHH* a^cop6eHTa), 
Tpe6yeTca noTOK MeHBmero nonepeHHoro ceneHH*. 3to TpeSoBaHHe KOMneHcnpyeTc* TeM, 
hto 6ojn>mHH ^aivieTp Tpe6yeT 6onBinero 3anaca aacop6eHTa aaHHOH bbicotbi cjio*. 
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YBejnrqeHHe bmcotm cjioji CMoaceT KOMneHCHpoBaTb stot HeaocTaTOK, KOTopbifi HMejfOT 6ojiee 

MdlKHe HaCTHHbl. 

Be3 3THX yHHKaJIBHBIX <|>H3HHeCKHX XapaKTepHCTHK COp6eHTOB, nponHTaHHBK HaCTHHaMH 

KaTajiH3aTopa fouio 6bi hcbo3mo)kho nojiynHTb Te MHoroHHCJieHHbie npeHMymecTBa, KOToptie 
HMeeT flaHHoe H3o6peTeHHe. .ZIpyrHM MaTepnajiaM He yaaerca coBMecraTb b ce6e HH3KyK> 
oSteMHyio njioTHOCTb cop6eHTa, nponirraHHoro yrjiepoflcoflep^anpiM KaxajiH3aTopoM c ero 

BblCOKOH CnOC06HOCTBK) K £WCOp6HHH, HH3KOH CTOHMOCTbK) H3rOTOBJieHHJI H3 HCXOflHOro 

MaTepnana, KOTopbiH HMeercH b HanHHHH, h bhcokoh a6cop6uHOHHoft choco6hocth. 
Ejiaroaapa TOMy, hto yrjiepoA yace Haxo^HJi CBoe npHMeHeHHe paHee, Sbijio pa3pa6oTaHO 
HecKOJibKo Heaoporax cnoco6oB H3roTOBjieHHa Taicnx MarepHajioB, KOTopBie Moryr 6bitb 

3(p(|>eKTHBHO npHMeHeHbl B flaHHOM H3o6peTeHHH. EoJIbHIHHCTBO H3 3THX npOHeCCOB 

H3roTOBJieHna 3aBHCHT ot HcnoM.30BaHna yrjiepo^a Kaic hcxoahoix) BemecTBa. 

Il3roTOBJieHn e cooSeHTa. nnonnTaHHoro HacTHuarviH 
KaTajiH3aTQpa 

KoMnoHeHT(bi) KaTajrBsaTopa MOiyr 6bm, BHe«peHbi BHyTpb hjih b crpyicrypy npoKaneHHoro 
copGeHTa, aeejiarejibHO BbicymeHHoro MeTOflOM pacnbiiiHTejibHoft cyniKH jno6biM H3 
noflxoflaiqHX cnoco6oB hjih MeroflOB, npHMeiweMbix npu BHeceHHH KaranHTHHecKoro 
KOMnoHeHTa (KOMnoHeHTOB) BHyrpb hjih b npejjejibi Taxoro cy6cTpaTHoro MarepHajia, xax 
BbicyineHHbie h npoKaneHHbie HacTHHbi, hto b pe3yjibTare npHBo^HT k <popMHpoBam«o 
KOMno3H«HH cop6eHTa, nponHTaHHoft KaTajra3aTopoM. Taxaa KOMno3Him>i mojkct 6biTb 
BbicymeHa b jno6bix npneMJieMbix ycjiOBiwx h npoxaneHa b ycjiOBiwx npoKamcn c 
o6pa30BaHHeM b kohchhom HTore Bbicyinejnioro, npoxajieHHoro cop6eHTa, npoinrraHoro 
aKTHBHpoBaHHbiMH HacnniaMH KaTanH3aTopa. BbicyineHHbie, npoxaneHHbie aKTHBHpoBaHHbie 
HacTHHbi 3aTeM momcho no^eprHyTb BoccTaHOBJieHHio npn noMOinn BOccTaHaBjiHBaiomero 
areHTa, xcejiarejibHO Boaopofla, hto o6ecnenHT o6pa30Bainie komiio3hhhh cop6eHTa corjiacHO 
flaHHOMy H3o6peTeHmo. ^jia BBeflemw KOMnoHeHTOB KaTajiH3aTopa mohcho Hcnojib30BaTb 
TaKHe cnoco6bi, xax npoHHTKa, pacm>uieHHe hjih hx coHexaHHe. 
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KaTajiHTHiecKHe MeTajuibi 



B komiio3huhk) MoryT 6bitb ,ao6aBJieHEi MerajuiBi, okch^m MeTajuioB h MeTajuioco;j;ep;>KaiuHe 
KOMnoHeHTH H36paHHoro SHMexajimiHecKoro KarajiHsaropa, nyxeM nponHTBiBamM cmcch 
pacTBopoM Boau hjih opramreecKHM pacTBopoM, KOTopsitt coaep>KHT BBiSpaHHBift Merajin, 
okchjjbi MexajiJioB hjih MeTajijiocoflepacainHe KOMnoHeHTBi. 

HacTHHBi MerajHia, coflepacamHe ot 10 no 1000 aTOMOB cnoco6Hti o6pa30BBiBaTB cjia6Bie 
KOBaneHTHBie cbash, xapaKTepHBie ajih KarariHsaTopoB flaimoro H3o6peTeHHa. IIpH HajiHTOH 
6oJiee KpynHbix no pasMepy macron MeTajma npoHHocTB xhmhhcckoh CBasn CHHHcaeTca. no 
Mepe yBejiHHeHHa pa3Mepa HacTHH. MeTajuia jtpohhoctb XHMHHecicoH cb«3h cHHacaerca b Koime 
kohhob flo TaKoft BejiHHHHBi, 3HaieHHe KOTopofi win flaHHoro pa3Mepa nacTHn MeTanjia He 
6ojn.me, neM npoHHOCTB XHMHraecKOH cbs3h o6bihhbdc yrjiepoflHBK HOCHTejieft. 
B flaHHOM H306peTeHHH nofl TepMHHOM «KaTajiH3aTop» noHHMaeTca KaTajinsaropHaa cMec&, 
oSpasyeMaa H3 oflHoro hjih hcckojibkhx MeTajuiOB, okchsob MeTajma hjih npeamecTBeHHHKa 
OKCH^a MeTanjia. flaa stoto BBiSnpaioTca cjieayioiHHe MeTanJiBi: KoGajiBT, HHKejiB, aceaeso, 
MapraHen, hhhk, MeAB, MOJinGjieH, cepe6po, ojiobo, BaHazmn, BOJi&dppaM h cypBMa, 
6HMeTajuiHHecKaji Ka T ajiH3aTopHaa CMecB c kotopbimh HMeer cymecTBeHHo CHH;>KeHHoe 
BaneHTHoe cocToaHHe, h me stot KaTajiHsarop npHcyrcTByeT b TaicoM KOJinnecTBe, KOTopoe 
34>$eKTOBHO o6ecneHHT yaajieHHe saaaHHBix ajieMeHTOB h coeflHHeHHH hs hcxootoh cpeflBi. 

Tloa HH3KOB tUieHTHMMH MexaJIJiaMH B KOHTeKCTe aaHHOrO H306pexeHHH HOHHMaiOTCa 

MeTajuiBi, KOTopue HaxozjaTca b 6e3BajieHTH0M, OflHOBaneHTHOM h OTyBajieHTHOM coctohhhhx. 
BHMeTajuiHHecKaa KaTajiH3aropHaa CMecB HMeer yHmcajiBHBie <J)H3HHecKHe h XHMHnecKHe 

CBOHCTBa, KOTOpBie BaJKHBI flJW XHMHH H3o6peTeHHOrO COCTaBa COpSeHTa, OUHCaHHOrO 3fleCB. 

3th GHMeTaJiJiHHecKHe KaTajrasaropHBie CMecn $opMHpyiOTCa nyxeM npaMoro o6MeHa hjih 
B3aHMoo6MeHa aTOMOB pacTBopeHHoro Merajuia Ha aTOM&i Merajiaa-pacTBopHrcjia b 
KpncTajiJiHHecKOH CTpyicrype. CymecTByeT t P h ochobhbix 4»aicropa, 6j^onpiiaTCTByioiiJHX 
4>opMHpoBaHHK) 6HMeTaJinHiecKHx KarajiHTHHecKHX CBasen: (1) htoobi 
sJierrpooTpHnaTejiBHocTb y sthx jmyx KOMnoHeHTOB 6&uia cxoaca; (2)pa«HycBi aTOMOB ffByx 
3Jie M eHTOB aojDKHBi cocTaBJWTB 20% apyr ot apyra; h, HaKOHen (3) KpHCTajuiHHecKHe 

CTpyKTypBI .ZIByX 4)33 flOJDKHBI 6bIT& CXOJKH. DKejiaTeJIBHO, HT06&I KaTaJIHTHHeCKHe MeTaJIJIBI 

(TaKHce, KaK h ajieMeffrapHBie MeTanJiBi h okch^bi MeTajuiOB), npHMeHaeMBie b H3o6peTeHHofi 
cop6eHTOBOH KOMno3HiwH, oraeHajiH no KpaHHeft Mepe /jByM H3 Tpex BBraienepeHHCJieHHBix 
Tpe6oBaHHH. 
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3KejiaTejn,H0, hto6bi KaxajiHTHHecKHM KOMnoHeirroM co chhdkchhoh BaneHTHOCTE.ro 6biji 
BoccTago^eKHBiH HHKejn,, Ko6ajiBT, cepe6po, MejjB, ojiobo, ijhhk, hjih 6HM«ajininecKoe 
coe^HHeHHe. Kojihhcctbo KaxanHTHHecKoro KOMnoHeHTa co chhjkchhoh BajieHXHocTBio 
o6bihho floJKKHo 6htb b npe/jejiax ox 15 ro 40 % ot o6mero Beca KOMno3Hij.HH. B tom cjrynae, 

eCJIH B KaTaJIHTHHeCKHH KOMHOHeHT BXOflHT 6HMeTajJJIHHeCKOe KaTaJIHTHieCKOe COeflHHeHHe, 

to cooxHomeHHe jjsyx MeTajuiOB, 4>opMHpyiomHX xaKoe coe/j,HHeHHe, jjojdkho 6bitb npHMepHo 
ot 1:10 ao 10:1. B jiaHHOM BapnaHTe ocymecTBJieHHa H3o6peTeHHH KarajiHTHHecKHH 
KOMnoHeirr aBJiaeTca 6nMeTajuiHHecKHM KaTajiHTHnecKHM coejiHHeHHeM, coctojuhhm H3 
cepe6pa h mcw b bccobom coothoujchhh nopaflKa 1:1, HHKejia h Ko6aji& T a b bccobom 
cooraoineHHH nopjuuca 1:1, jih6o uHHKa h ojioBa b bccobom coothoihchhh nopaflKa 2:1. 
#jw nponHTBiBaHHK HacranaMH acejiarejiBHO HcnojiB30BarB BOflHBie pacTBOpti 
KaTajiHTHHecKoro KOMnoHeHTa. Pacraopaa MeTajuiocoflepacamiie coeflHHeHHa b <|>opMe cojieft 
MerajuioB, ksk, HanpHMep, xaopHjj; MeTanjia, HHipaT MeTajuia, cyjiB^ar MeTajuia h hx 

KOM6HHaUHH B T3KHX paCTBOpHTeJIflX, KOK BOfla, CHHpT, CJIOMCHBie 3<pHpBI, npOCTBie 3<J)HpBI, 

KeTOHbi h hx kom6hh£uwh, nojiynaiOT acejiaeMHH nponHTbiBaiomHH pacTBop, BxojjamHii b 
o6pa3yeMtifi b pesyjiBTare bojjhbih pacTBop. Heo6xoaHMo, hto6bi BecoBoe cooTHOineHHe 
MeTaraiHHecKoro KaTajnraiHecKoro KOMnoHeirra b bootoh cpejje Tanoro Bojmoro pacTBopa 
6bbio b npeaejiax ot 2,0:1 jjo 2,5:1. 

noone Toro, xaK HacTim&i cop6eHTa hjih copSeHTOB&rii hochtcjib Ha npoKaneHHoft ochobc 
nponirraiiHCB KaTaimTHHecKHM KOMnoHeHTOM, nojiyneHHafl b pe3yji&TaTe cmccb cHanana 
BBicyuiHBaeTCH npn Tpe6yeMBrx ycjioBHax, a 3areM npoKajiHBaeTca. B pesyjiBTare 3Toro 
nojiynaiOT BBicyineHHBie npoKajieHHBie HacTHUBi KarajiHTHHecKoro cop6eHTa, KOTopbie 
nofljiejKar BoccTaHOBjieHHio c noMom&io nojrxo.iiam.ero BoccraHOBHTejia, npeflnoHTHTejiBHO 
BOflopoaa, c nejiBio nojryieHHa cmcch, HMeromefi b cbocm cocTaBe KaTanHTHnecKHH 

KOMHOHeHT CO 3HaqHTeJIBHO CHHHCeHHOH BaJieHTHOCTBK), JKeJiaTCJIBHO HyjieBOH. 3tot 
KaTaJIHTHHeCKHH KOMnOHeHT C HyjieBOH BaJieHTHOCTBKJ n03BOJIHT yflaJIHTB 3aflaHHbie 

3JieMeHTBi mm coejraHeHHa H3 hcxoahoh jkhjikocthoh cpejrbi. 

B cocTaB HocirrejiH Moryr 6i»rrb «o6aBJieHBi 6HMeTajiJiHHecKHe KaTajiHTHnecKHe coeaHHeHHa 
jih6o flo BBicyniHBaHHfl h npoKanHBaHHa, jihSo nyreM npomiTKH BbicyuieHHbrx h 
npoKajieHHBrx HacTHu HOCHTejia boahbim hjih opramreecKHM pacTBopoM, KOTOpBifi cofleparaT 
3JieMeHTapHBie MeTajuiBi, okhcjibi MerajuioB hjih MeTajiJiocojj,epHcaiHHe komdohchtbi 
BBi6paHHOH KaTajiHTHHecKOH rpynnBi nocjie nepBHHHoro BbicyinHBamia h npoKanHBaHHa. 
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npczmoHHTaeMbm Mexofl BBeaeHHH KOMnoHemoB - nponnxKa. fl™ 3T oro HcnojiBsyexca 
jno6aa CTaHflapTHaa MeTO^HKa nponHTKH Bjiaaaioro Maxepnajia (to ecTB noraoe HacBimeHHe 
nop Maxepnajia pacTBopoM bboahmhx 3JieMeHxoB) . nporraxoHHbiH pacraop, HMeiomHH 
aeeaaeMyio KOHijeHxpaHHK) KaxaraixHHecKoro KOMnoHeHTa, nponHXBisaex nacxHUBi 
cop6eHTOBoro HocHxena, Koxoptm 3 a T eM mo>kho noflBeprayxB cyimce h npoicajiHBaHHio, a 
nocjie sxoro BoccTaHOBJieHHio npn noMomH TaKoro BOccxaHOBHxeJW, Kan BOflopofl. 
nponHTHBaiomHM pacTBopoM MoaceT 6bitb jno6ofl bo^hbih pacTBop b xaKHx KOJiHnecxBax, 
npeaycMaTpHBaroiimx nojiHyio nponnxKy nacxHH Hocnxejia, hto6bi mojkho 6bijio 6b: nojr/HHXB 
cooiBeTCTByiomee KOjnraecxBo KaxaiiHXHHecKoro KOMnoHeHxa, o6ecneHHBaiomero nocjie ero 
BOCCxaHOBJieHHH npn noMoum BoccxaHOBHxejia, nojiyneHHe onpeaeaeHHoro KOJiHHecxBa 
BOccxaHOBJieHHoro KaxajraxiniecKoro KOMnoHeHxa, aocxaxoHHoro pa yaaneHHa saaaHHBix 
3Jie M eHX0B h coeaHHeHHft H3 HcxoflHog cpeflu, np H ycJioBHH, earn xaicaa jkhakocxb 
OHHmaexca b cooxBexcxBHH c xexHOJioraeft Hacxoamero H3o6pexeHHa. 

#na npuroxoBneHHH cop6eHxoBoro Maxepnajia, BBicyineHHoro pacnBuraxejiBHOH cyuiKofl, 
KaxanHXHHecKHH KOMnoHeHx Moacex 6bixb flo6aBJieH k cop6eHxoBOMy Maxepnany nocjie ero 
pacntunixejiBHofi cynncH b KanecxBe KOMnoHeHxa nepBOHanajiBHOH CMecn, jih6o ohh Moryx 
Ao6aBjMXBCH nocjie xoro, icax CHanajia 6Buia BBicymeHa h npoKaaeHa HcxoflHaa cMecB. B 
cjiynae, ecjra KaxajiHXHHecKHft KOMnoHeHx aoSaBJiaexca b BBicymeHH&ifi cop6eHXOBBifi 
Maxepnaji nocjie xoro, KaK oh noflBeprca pacnBuraxejiBHOH cymice h 6biji npoieajieH, 
npocymeHHBifi copSeHXOBBm Maxepnan aojiaceH 6bixb BBicyuieH h npoieajieH bxo P hhho. 
BxopHHHaa cyunca flojracHa npoxoflHXB npn xeMnepaxype ox 90°flo300° C. IlepHOfl BpeMeHH, 
Heo6xoAHMBift ana BxopHHHoft cymKH, Koaeftnexca b npe^ejiax ox 1,5 ao 4 nacoB, h 
KenaxejiBHO, hxo6bi nponecc cymicH npoxo«HJi npn flaBJieHHH paBHOM axMoc^epHOMy. IIocjie 
pacnBumxejiBHoa cymKH cop6e H xoBBiH Maxepnaji npoicajiHBaexca, acejiaxejiBHo b 
OKHcraixejiBHOH aTMoafcepe b npncyxcxBHH KHCJiopoaa hjih Bosayxa, b xpe6yeMbix ycjioBHax. 
Moryx HcnoaB30Baxbca jnoSbie H3BecxHBie Mexo^Bi (hjih Mexoa) BBicyiHHBaHHH, HanpnMep, 
cynnca B03;ryxoM, TemroM, h xoMy no«o6Hoe, jihSo KOMSHHauHa sxhx MexoaoB. 
Ycjiobkw npoKajmBaHHH npeflnojiaraiOT noOTepacaHHe xeivraepaxypBi b npeaejiax ox 480° «o 
780° C, a6cojnoxHoro aaBjieHHa b flHana30He npHMepHO ox 7 $yHX0B Ha /uohm 2 ao 150 
$yHX0B Ha flioftM 2 h nepnofl BpeMeHH ox 2 no 15 nacoB. 

flflx npoimxKH HocHxejw, cocxoamero hs rpaHyji, Moryx Hcnojn>30BaxBca pacxBopBi 
^P^oro Mexajina, KoxopBie npHroxoBJiaroxca hs caMoro Mexajnia, oKcnaa Mexanaa, jih6o 
npeflmecxBeHHHKa nocjieOTero. Taxaa nponnxKa Mo^ex ocyme~cxBJiaxBca nosxanHO, nocjie 
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nero HOCHxejiB BBicynmBaerca, ^60 BBicyinHBaexcs a npoKamiBaexca npe^e, new k 
HocHTejuo 6yaex flo6aBneH Bxopon KOMnoHeHT Mexaraa. 

Bcjiea 3 a nponnxKOH cMeceft cooxBexcxByK>mHM o"HMexajiriHHecKHM KaxanH3axopoM, 
noJiynaeMaa b pe 3yjI Bxaxe nponnxaHHas Maxponacxima npocynraBaexc* npoxanHBaexcH b 
ycjiOBHax, oimcaHHBix BBnne, npe^e, neu ona 6y fl ex no^eprHyxa BoccxaHOBneHHio c 
ynacxneM BoccxaHOBHxejw, jKejiaxejiBHo Boaopoaa. 

nocjie xoro, ksk GmurnnnnccnA xanunoaiup BBe^en b nacxnuy HocHxe**, BajienxHocxB 
MexajinoB mokho chhshxb nyxe M BBicyniHBaHJw nojiyneHHofi b pesyjiBxaxe cmcch, 
nocne^omero npoxajiHsaHH* „, HaxoHea, BoccxaHOBjieHHH ee c noMomBK, no^xo^mero 
BoccxaHOBHxejia, npe^noHXHxejiBHO Boaopoaa c xe M , hxo6bi b pesyjiBxaxe nojryHHTB c M ecB, 
co fl ep>KamyK> MexajMBi co cymecxBeHHo chh^hhoh BajieHXHocxBio, b KOjinnecxBe,' 
flocxaxoHHOM, htoSbi oSecneHHTB ywaoe aa^aHHBrx 3JiCMeHxoB h comacaA h 3 hcxo^hoh 
cpezpj. 

no xcejiaHHKD KOMnoHeHXBi 6HMexajuiHHecKoro xaxajrasaxopa Moryx flo6aBJWxBca b hochtcjib 
no ox^ejiBHOcxH, a He nyxeM coBMecxHoB npoiraxKH. 

nojr/HaeMBm b pesyjiBxaxe npoayxx »BJiaexca KOMnosHimeft copSenxa, ciioco6hoh 
aflcop6H P oBaxB man a6co P 6 H poBaxB 3 a*aHHBie ajieMeimi hjih coemnenun h 
ox^nBxpoBBmaxB HacxHUBi Maxepaajxa h 3 bootbdc ho^phbix pacxBopoB, yrjieBOAopoaoB, 
yriieBOflopo^HBix no6oHHBix npoayxxoB hot *pyr H x yrjiepoflco^amnx tohx' 
cyecxanmffl. 3xo H3o6pexeHne mmojiaex nojryroxB ycxoHHHBBifi npoxHB HCXHpamia 
copeenx, npoiraxaHHBiH HacxanaMH xaxajimaxopa, koxo P bih ocxaexcs cxa6juiBHBiM np H 
ycjioBHHx, oSbmho BcxpenaKJiimxcH H a npaxxHKe, xor^a BemecxBa-aacop6eHTBi 
pereHepnpyioxca nocjie aacopGinra hjih a6cop6ipm npHMecen. 



KoMMeHTapHH no vrjiepo^y 

HanGojiee npe OT OHHxaeMBiH Mexofl nojiyHeraw 6eccxpyKxypHoro yrjiepo^a - 370 
BbinapHBaHHe xmcxoro rpacpnxa b 3aKpBixoM annapaxe, r«e hmckdxch kok MHrnmyM OT a 
ajiexxpofla h HHepxHaa amoc^epa fljw npoHSBQucxBa BBraapeHHoft cMecn. Heo6xo fl HMO 
SBicxpo oxjiannxB napBi ma xoro, hxo6bi cnecB oxjiohhjhicb H a nosepxHocxB annapaxa h/hjm 



37 



3JieKTpcw>B, a sareM yaajran, mo6ue npHMecn, coaepacanmeca b cmcch, nyreM 
3KCTparnpoBaHHa pacTBOpirrejieM. 

npeBOcxoaHBie KaTaaHTHHecKne csoftcTBa MeTaaaocoflepacaiinix KaTaansaTopoB, onHcaHHBie 

B H306peTeHHH, o6BaCHJHOTCH TCM, HTO BCCB KaTaJIHTHHeCKH aKTHBHBIH MaTepnaji 

saxpenjiaeTca H a noBepxHocTH HaciHH. KaraaHsaropHoro cop6eH T a, ncnojiBsyeMoro b 
oKncjniTejiBHO-aflcop6aHOHHofl Hacra npoijecca aaHHoro H3o6pe T eHHa, h, caeflOBareJibHo, 
BecBMa flocTyneH wia OKHcaaeMbix KOMnoHeHTOB peaKUHH. B cjiynae c yraepo^HBiMH 
coe^HHeHHflMH cop6eirra, npomrraHHBiMH HacrauaMH KaxajiHsaTopa, HanpoxHB, 3HaHHreaBHaa 
nacTB KaTajiHTHMecKH aKTHBHoro MeTaaaa Haxo^Tca BHyrpn MaKpocKonHHecKHx nacrau 
KaTajiHsaTopa, kotopbim npHmrraH yraepoflH&ift cop6eHT, hto cooTBercTBeHHO yayninaeT 
H36HpaTera,HOCTb ma KaTajiHSHpyeMBix KOMnoHeHTOB peaKHHH. IIpeBocxozmaa cxa6HJiBHOCTB 
MeTajiJiocoaepxcaimix KaraaHsaropoB corjiacHO flaraoMy H3o6peTeHHK> no cpaBHemno c 

IipOCTBIM yTJiepOflHBIM COp6eHTOM o6BaCHaeTCa CJia6BIMH KOBaaeHTHLIMH CBa3flMH, 
06pa30BaHHBIMH C MeTaJUIHHeCKHMH HJIH 6HMeTaiIJIHieCKHMH COeflHHeHHHMH. 

Oco6eHHO HHTepeceH acneKT H3o6peTeHHa, CBasaHHBm c KanecTBeHHBiMH HSMeHemiaMH, 

KOTOptie MO^HO HOJiyHHTb B KaTajIHTHHeCKHX CBOHCTBaX XHMHHeCKH CBHSaHHBDC MeTaJIJIOB. 

Mo5kho 6bijio npcueMOHCTpHpoBa-n, to, hto CTpyKTypHtie CBoftcTBa MeTajuiHHecKHX HacTHin 
coaepacanmxca b CHcreMax, onHcaHHwx b H3o6peTeHHH, 3HaHHTeabHO OTaHHaioTca ot 
cbohctb cHCTeM npocToro yraepoaHoro cop6eHTa. 3th CTpyKTypHBie pasjuraw o6i>acHaK>Tca 
KanecTBeHHO pasHBiM B3aHMH&iM npHTajKemieM Meayjy nacTHuaMH MeTaaaa h chctcmoh 
yraepo/moro Hoctrreaa, o kotopom Haer pent. CTpyKTypHtie pasannna b MeTajunreecKHX 
nacTimax, ozmaKO, He KacaiOTca tojibko hx reoMeTpHHecKoft npHpo^ti; npeflnoaaraerca, hto 
HMeiOTCH pasaHHHa TaiOKe h b saeicrpoHHOH cTpyioype, peayatTaTOM koto P bix aBjiaerca 
nomjieHHe aicrHBHBix HenrpoB Ha noBepxHocra MeTaaaa, hto CHHTaerca peinaroimiM 
(paicropoM fum peaKHHH reTeporeHHoro KaraaH3a. ^ 
AonojiHHTejttHBiM o6BeKTOM aaHHoro H3o6peTeHHa aBjiserca cnocoS npoH3BoacTBa apyrax 
KaTanH3aTopoB. CoraacHO MCToay, npHMeHaeMOMy b stom H3o6pereHHH, yraepofl 
BbinapHBaeTCH b HeoimcaaiomeH amoapepe nocpeflCTBOM saeicrpHHecKOH ayra, Koropaa 
sajKHraeTca Meacay krk mhhhmj'm j&yua rpacpHTOBBnviH saeinpoflaMH b BaicyyMHOH 
ycTaHOBKe. B TeneHHe 3Toro nponecca o«hh saeiopoa.: 

a) pa6oTaeT Ha nepeMeHHOM hjih nocToaHHOM tokc noa aaBaemieM b 100 na HaH MeHee b 
BaicyyMHOM annapaTe, cTemaa KOToporo oxaaawaioTca, h npo,ayKT ocaacaaerca Ha 
oxaaacfleHHBix CTemcax, hjih 
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6) P a6oTaex H a hoctoshhom TOKe noa aaBJieHHeM ot 1 flo 100 Klla h .zjJiHHaMH ayra ot 0,1 no 
20 mm. IIpoayKT B 3tom cjrynae co6HpaeTca H a sjieierpofle, noflcoe«HHeHHOM k 
OTpHiiarejiBHOMy nojnocy HCTOHHHKa nHTajjua, hjih 

b) pa6oTaeT Ha nepeMeHHOM Tone nofl aaBJieHHeM ot 1 ao 100 ria h jumnaMw nyr ot 0,1 no 20 
mm, a npoflyicr aKKyMyjinpyeTCH Ha yrvnepoflHOM sjieKTpoae. 

CoraacHO ozmoMy H3 BapnaHTOB ocymecTBJieHiw flaHHoro H3o6peTeHHa, nocjie 3Toro npo^yKT 
a), 6) mm b) MoaceT BcrynHTB b peaiojHio c MeTamiOM, okchaom MeTamia, HH3KOBajieHTHbiM. 
coeaHHeHHeM hjih KOM6HHaimeH KaTararratiecKH aKTHBHBix MerajuiOB, kok 6mjio npe^iojKeHO 

BBIHie. 

HcnojibsyeMBiH rpa$HT aojiaceH 6htb KaK mojkho 6ojiee hhcthm. 5KejiaTejibHo pa6oTarb b 
aTMOc4»epe HHepraoro (6jiaropo«Horo) rasa, HanGoJiee npeflnoHTHTejibHbi rejinfi hjih aproH, 
jih6o cMect rejHM c aproHOM. 

B cjiynae, ecjiH 6eccrpyKTypHbiH yraepofl nojrynaioT no BapnaHTy a), to Hejiecoo6pa3Ho 
oxjiaflHTB, creHKH BaKyyMHoro annapaTa bcwoh. TeM He MeHee, MoacHO HcnojiBSOBaTb h 
apyrne MeToaw hjih oxjiaflHTejin. ^jia noflroTOBKH k nojiyneHHio 6eccTpyirrypHoro yniepona 
Taicace bbito^ho pa6oTaTt c ^syMH yrjiepoflHbiMH sjiexTpoaaMH, nocKOJibiey hmchho tqk 
ocHameHBi annapaTbi, HMeiomHeca b npoaaace. Ho am. npczuiaraeMoro MeTO«a bo3mo*cho 
Taicace Hcnojib30BaHHe h BHflOH3MeHeHHoro sjieicrpo-flyroBoro o6opyzioBaHHa, ocHameHHoro 
6ojitrae, neM «ByMa sjieicrpoflaMH. 

BcTyiuieHHe b peaicmno yraepofla c coe^HHeHHeM Merajuia acejiaTeiibHO ocymecTBJWTb b 
oTcyTCTBHH B03«yxa, rae hcxo^hbih yrjiepofl HaxoaHTca bo B3BemeHHOM coctojihhh b 
pacTBopHTejie, b kotopom MoaceT pacTBopjiTBCH coe^HHeHHe MeTajuia. BbiroflHo pa6oTaTb npn 
noBtmieHHMx TeMnepaTypax, acenarejibHo npn TeMnepaType, oSecnenHBaronieH acnmcoe 
cocTOHHHe pacTBopHTejia. B Taicnx ycjioBnax peaKim* o6bihho npoTeicaeT ot 15 ao25 nacoB. 
Ecjih Hecymnft MarepHaji coflepaorr KaKHe-jinSo npHMecn, ohh aojwkhbi 6htb yaajieHbi ro 
BCTynjieHHH b peaioiHio, aeejiarejibHO SKCTpaKHHeft npn noMonm nozpcoaamero opraHHHecicoro 

paCTBOpHTeJM. 

TeMnepaTypHbie npenejibi rjw pearamH yrnepofla c MerajuiOM KOJieSjHOTca Meacay 
TeMnepaTypofi 3acTbiBaHHH pacTBopirrejw h ero TeMnepaTypoft KHneHM. TeMnepaTypa 
KHneHHa pacTBopHTejia Moacer Sbrrb HeMHoro Bbnne, BCjie^cTBHe npHMeHeHHa noBbmieHHoro 
^aBJieHHfl. 

B npooecce H3roTOBJiemM (yrjiepo^Horo) cop6eHTa, nponHTaHHoro HacnmaMH KaTarncaTopa 
coraacHo TexHOjiorHH flaHHoro H3 oSpeTeHHa nponcxoflHT noflbeM TeMneparypbi b cjioe 
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nponaraHHUx yraepoaHwx coeflHHeHHfi, o6pa30BaHHBix paHee. ITpouecc OKHCJienH* h 
pacmnpeHiw yraepoaa 6bui onncaH b Jinxepaxype h panee, h nssecxeH mo6oMy cneimeumcxy 
b o6jiacxH nojiyneHHa yrjiepoflHbix Maxep H ajiOB. 06*e M HcnojiBsyeMoro OKHOiaomero 
pacTBopa He xaK saaceH, np H ycjioBHH, <rro oh HMeexc* b nocxaxoHHOM KOJinnecxBe fljw xoro, 
hxo6bi pacnpeaejiHxt bo B3Beiue H HOM cocxohhhh Maccy H3 Hacrau h o6ecneHHXB 

3$4)eKXHBHyK) npOHHXKy. n P H KpyHHOM npOMBHHTOHHOM npOHSBO^CXBe Moryr 

noxpe6oBaxBca cpaBHHxejiBHO 6ojiBinHe oSbcmbi h 6oJiee araxejiBHBie nep H o^i BpeMeHH fljw 
CMemeHHa. 

HHoraa ajw ycKopeHH* npouecca oKHCJiemw xeMnepaxypa Moacex Gbrri, nofliMxa ao ypoBH* 
50° - 100° C. nocjie xoro, icax c<J>opMHpoBajica cop6e H x, npoiraxaHHBiH hjokhbim 
KaxajiHsaxopoM, ero rpanyjiLi xinaxejiBHO npoMBiBatoxca b BOfle h saxeM 6Bicxpo HarpeBatoxca 
AO xeMnepaxypBi np H 6nH3Hx eJ iBHo 1000° C. TaKoe HarpeBanne, b peay^Bxaxe npHBOflamee k 
flanBHefimeMy pacnrapeHHio, ocymecxBJwexca o6bihho b 3JieicxponeHH, r^e bosmojkho 
nojiyneHHe 3HaqHxejn,Horo KOJiHHecxBa yKpymieHHBix nacxnu.. 

B 3aBHCHMocxH ox npHMeHaeMoro nponecca HsroxoBjierow, HacBniHaH iwoxhocxb copeenra, 
nponHxaHHoro KaxajinsaxopoM, Moacex MeiwxBca. 3xh csoiicxBa bzukhbi b xom cjiynae, K or«a 
ohh HMeiox oxHoiueHHe k a6co P 6uHOHHOH cno co6hocxh cop6e H xa , nponnxaHHoro HacxnoaMH 
KaxajiHsaxopa. A hmchho, hcm kbtkc nacBnraaa hjioxhocxb, xe M BBirne 6y fl ex yaejiBHas 
noBepxHocxB, a xeM, cjieaoBaxejiBHo, BBnne a6cop6nHOHHafl cnoco6HocxB mx saaaHHbix 
3JieMeHxoB h coeflHHeHHH. no^o6HO flpyrmi KOMnoHenxaM, nponnxanHBiM nacxHHaMH 
Kaxaraaaxopa, Kax 6buk> yace ynoManyxo BBime, sxh nacxHHBi co P 6e H xa, nponnxaHHBie 
yrjiepofloM, ycxoflHHBBi k xeMnepaxypaM, cxapemno h ko mhoxkm ko PP o 3 hohhbim cpesaM. 
Bbhio 6bi HeB03MO>KHO W 6hxbch xex MHoroHHCjieHHBix npeHMymecxB, KOxopBie HMeex aannoe 
H3o6pexeHHe, earn 6bi cop6eHXBi, npoiraxaHHBie nacxHHaMH Kaxajrasaxopa He hmcjih sxhx 
yHHKajiBHBK ^.HSHHecKHx xapaKxepHcxHK. ,Zi(pyrHM MaxepnajiaM ne yaaexca coBMemaxB 
HH3Kyio HacBinHyio hjioxhocxb copSenxa, nporaxaHHoro yraepoflHBiM KaxajrasaxopoM, c ero 

BBICOKOH aflCO P 6HHOHHOH CHOC06HOCXBK), HH3KHMH 3aXpaxaMH Ha HSOXOBJieHHe H3 TOXOBBK 

MaxepnanoB h BBicoicyjo ciioco6hocxb k a6cop6iniH. Bunny xoro, hxo ymepo* npHMeHJincji h 
paHee, 6bijio P a3 P a6oxaHO hcckojibko Hefloporax Mexo^oB nponsBoacxBa xaKoro Maxepnajia, 

KOXOpBrit MOX 6BI 34)4.eKXHBHO npHMeHOTBCa B flaHHOM H30 SpexeHHH . BOJIBIHHHCXBO H3 3XHX 

xexHOJioran ocHosaHBi Ha hcho jib3 OBaHHH He^opororo yrjiepoaa icaic Hcxo OT oro Maxepnana. 

KoMMCHTapHH no iieojiHTy 
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fljw Hcnojit30BaHHfl b flaHHOM H3o6pe T eHHH neojnroi K aK a^copSeirra Heo6xoaHM0, corjiacHO 
HOHOoSMeHHOMy MeTo^y, hto6bi oh BBic T ynaji HOCtrrejieM o«aoro hjih 6oJiee MeranjioB, 
nepeHHcjieHHtix mince: cepe6po, Meat, miHK, ojiobo, Ko6aji&T h hhkcjib.A hmbhho, 
coe^HHeHHH cepeSpa, Mean, h hm noaoGHBiM, pacTBopaioTca b Bo«e c nojiyneHHeM Bo/moro 
pacTBopa, npn ncno jie3 oBaHHH Koxoporo npoHcxo«HT hohhbih o5MeH. CoeflHHeHHJi MeTajma 

flOJDKHBI 06MeiMTBCH HOHBMH C KaTHOHaMH neOJIHTa H, CO OTBeTCTB eHHO , 3TO flOJDKHO 6tITB 

TaKoe coe^HHeHne, KOTopoe ciioco6ho pacxBopaTBca b BOfle h cymec T BOBa T B b bo^hom 

paCTBOpe K3K HOH MeTaJIJia. flaHHBlfi BOflHBlft paCTBOp npHBOflST B KOHTaKT c ueomiTOM h, no 

o6mHM npaBHjiaM HOHHoro o6MeHa, BKjnoqaioinero (1) nponecc nepeMeniHBaHHa, (2) 
nponecc nponnTKH, h (3) nponecc cmraa, npoHCxo^HT saMeHa KaraoHOB neojiHra Ha hohbi 
MexajiJia. nocne 3Toro, neojiHT TaioKe BBiMBiBaerca boaoh h npocymHBaeTca ww nojryHeHHa 
aacop6eHTa corjiacHO TexHOJioniH sroro H3o6pereHH». HecMOTpa H a to, hto neojiHT mojkho 
npoKanHBaxB nocjie BBicyiraiBaHHfl, b stom He Bcer^a ecTB Heo6xo^HMocTB. 
Rnsi nojiyreHHH OKOHHaTenBHoro aflcop6eHTa-KaTaim3aTopa neojiHTOBra nopoinoK 3aTeM 
CMeniHBaeTM co CBH3ymHM BemecTBOM. B KanecTBe CBjrayiomero BemecTBa Moryr BBicrynaTB 

06BIHHBie MHHepajIBI HJIH TaKHe CHHTeTHHeCKHe MaTepHajnj, KaK rJIHHBI (KaOJIHHHT, 6eHTOHHT, 
MOHTMOpHJIJIOHHT, aTTaiiyjIBflHCHT, CMeKTHT H flpyTHe), flHOKCHfl KpeMHHH, OKCHfl aJnOMHHHfl, 

nmpar okhch amoMHHHH, TpHra^paT okhch ajnoMHHiw, cHjmKaT amoMHHHs, hcmchtbi h up. 
CMecB tmaTejiBHO nepeMemHBaeTca, pacTHpaeTca c Boaoft, cocTaBJunomeft nopanKa 18-35%, 
hto6bi o6pa30BanacB nac T a, Koropaa 3 a T eM <po P Mye T ca b BHfle rpaHyji, C (pep, MHK P oc<pep h 
t.r. 3aTeM npoayKT npoMBmaeTca aeHOHHSHpoBaHHOH Boflofi aaa y^ajieHHa hsjihiukob hohob, 
BBicyumBaeTCH h npoKajiHBaeTca npn TeMneparype nopamca 250° - 550° C. 
A6cop6eHT-Ka T ajiH3aTop, corjiacHO flaHHOMy H3o6pereHHK>, MOMcer o6ecneHHBaTB 
yjiynmeHHyK) h 6oJiee Haae>KHyio sauniTy KaTajrasaTopaM b KpynHOMacmraGHMx 
npoMBunjieHHBix nponeccax. 

I^ojihtbi o6bihho HMeioT mojibhoc cooraomeHHe moKcum KpeMHHa k oKCHfly ajuoMHHua 
nopaflKa 2, h cpejnniH flHaMeTp nop ot 3 no 15 aHrcrpeM. Ohh TaioKe o6bihho coaepacar 
KaraoHBi Taraix menoHHbix MexajwoB , KaK HarpHft h/hjih Kajmft h/hjih KaraoHBi inejioHHo- 
seMejiBHBK MeTajuiOB, TaKHx,KaK MarHHfi h/hjih KanBimfi. Jlna Toro, hto6bi hobbichtb 
KarajiHTHHecKyio aKTHBHOCTB neojiHTa, Tpe6ye T ca chhshtb coflepacaHHe mejiOHHBix mctcUijiob 
KpHcrajiJiHHecKoro neojiHTa MeHee, neu no 0,5 % sec. CrooKeHHe co^ep^aHHa mejioHHBix 
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MeTajuiOB, KaK n3BecTHo H3 npaKTHKH, mo>kho bbhiojihhtb nyTeM o6MeHa Ha oflHH hjih Sojiee 

KaTHOHOB, B3ATBIX H3 rpyim C IIB no VIII H3 nepHOflHHeCKOH CHCTeMBI 3JieMeHTOB. 



5 

KoMMeHTapHH no nepjiHTV 

TexHOJiorHH npHroTOBJieHHH cMecett nepjnrroBoro cop6eHTa flaHHoro H3o6peTeHHa, KOToptie 
Moryr Hcnojii>30BaTi>CH rjix nporteccoB cenapaijHH h yaajieHHH, coctoht H3 arieflyiomHx 
10 3TanoB: 

(a) CMemeime KOMnoHeHxa-HocHTejm TaK, htoSbi b pe3yjn>TaTe nojiyHHJiacB CMect, 
HanoMHHaiomaa no CBoeft kohchctchi^hh BJiaacHyio ivraccy, tccto, nacTy, Kainimy h hm 
noao6HBie, hjih hx KOM6iraaEcnH; 

(6) pacnpeAejieHne cMecu Ha rpaHynBi, aeejiaTejibHo HcnojiB3yn MeTOfl pacnbuiHTejibHofl 
15 cynncH TaK, hto6bi nojiynnTb MaKpoHacraijBi no 4>opMe npe^CTaBJinioume co6ofl rpaHyjiBi, 
c^epu, MHKpoc^epBi h noflo6HBie hm, ho npejjnoHTHTejiBHo MHKpoc4>epBi; 

(b) npocymHBaHHe HacraH; b TpeSyeMLix ycjioBirax TaK, KaK onHcaHO BBnne, c o6pa30BaHHeM 
BLicyineHHLix nacrau; 

(r) npoKajiKa BBicymcHHLix qacnanq b Tpe6yeMBix ycjioBnax, KaK onncaHo Btraie, c 
20 o6pa30BaHHeM npoKajieHHtix Hacraij; 

(#) BHe^peHHe, npeOTOHrarejiBHO MeTOtfOM nponHTKH, b npoKaneHHBie rpaHyjiBi 

KaTajiH3aTopHoro KOMnoHeHTa rsisl o6pa30BaHHH nponHTaHoro KaTajiH3aTopoM cop6eHTa; 

(e) npocymHBaHHe nacnm cop6eHTa b Tpe6yeMLix ycnoBHHx TaK, KaK sto onncaHo BBiuie, c 

o6pa30BaHHeM BBicyineHHoro, nponHTaHoro KaTajni3aTopoM cop6eHTa; 
25 (hc) npoKanHBaHHe BBicyineHBix nacTHu; cop6eHTa b Tpe6yeMBix ycjioBEwx TaK, KaK sto 

onncaHo Btmie, c o6pa30BaHHeM npoKajieHHoro, npoiiHTaHHoro KaTajiH3aTopoM cop6eHTa; h, 

HaKOHeu;, 

(3) BoccTaHOBJieHHe npoKajieHHoro, nponHTaHHoro HacTHijaMH KaTajiroaTopa cop6eHTa, c 
HcnojiB3OBaHH0M noflxOAJimero BoccTaHOBHTejra c nojiyneHHeM KOMno3Himn cop6eHTa, 
30 coflep>Kameft KaTajiHTHHecKHH komhohcht c noHHaceHHOH BajieHTHOCTbio, r^e oh 
npHcyTCTByeT b kojihhcctbc, aocTaTOHHOM jijisi 34>$eKTHBHoro yaaneHHfl 3a#aHHbix 
3JieMeHTOB h coe^HHeHHH H3 HCXOflHoft cpe;p>i, npH BCTynjieHHH hchakocth, coaepacamefi 
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TaKHe 3a^aHHBie SJieMeHTbl H COeAHHeHHJI, B KOHTaKT C COp6eHTOBOfi CMeCfcK) (CMeCHMH) 

cornacHO mctoahkh aaHHoro H3o6peTeHHH. 

ripn BBi6ope nepjiHTa juw Hcnojit30BaHEw ero b KanecTBe cop6eHTa, b KanecTBe KOMnoHeHTa 
OKCH^a ajnoMHHHfl b 6a30BOM Hocirrejie Mo^ceT Hcnojib30BaTbca noaxoaaimiH KOMnOHeHT 
5 3Toro oiccima, o6jia#aiomHH CBOHCTBaMH, cxoahbimh co cBOHCTBaMH ueMeHTa, noMoraiomHMH 
cBH3BiBaTB flpyr c,npyroM HacumH cmcch. B ^aHHOM cjiynae npeflnoHTHTejieH okch# 

aJHOMHHHfl, HO MOHCHO HCnOJH>30BaTb IICIITH3HpOBaHH£IH OKCHA aJUEOMHHHH, KOJUIOEtfJHbie 

pacTBopBi oKCH^a ajnoMHHHH, a TaioKe Te KOMnoHeHTBi aaHHoro OKCHfla, KOTopbie nojiynaioT 
nyTeM flenmpaTaijHH raflpaTOB okhch ajnoMHHHK. 

10 Bee komiiohchtbi HocHTejia nepeMeinHBaiOTC^ TaKHM o6pa30M, hto6bi nojiyneHHaa b 
pe3yjiBTaTe cmccb HanoMHHajia no cBoeft kohchctchuhh ctipyio Maccy, TecTO, nacTy, Kainnuy 
h TOMy noflo6Hoe. HacraijaM o6pa30BaHHofi cMecn Heo6xoflHMo npuflarb cjieflyiomyio 
$opMy: 3T0 MoryT 6bm> rpaHyjibi, c(j)epbi hjih MHKpoc(|>epbi. HanpuMep, ecjiH nojiyneHHaa b 
pe3yjn>TaTe CMecb npe^cTaBJiHeT co6oh BjiaacHyio Maccy, to ee mohcho 3arycTHTb, npocyuiHTB 

15 b ycjiOBHHx cyimcH Tax, KaK onncaHo Bbnne, npoKajiHTb b ycjioBHHx npoKajiKH, KaK 3to 
H3Jio^ceHo Bbnne h 3aTeM npoBecTH ^opMOBKy, hjih pacnpeaejiHTb Ha nacTHijbi nocpe^CTBOM 
rpaHyjiHpoBaHHH npocymeHHOH, npoKajieimoH cmcch c o6pa30BaHHCM b kohchhom HTore 
MHKpoc^ep. A TaiOKe, HanpHMep, ecjiH CMecb KOMnoHeHTOB HOCHTejra HMeeT b kohchhom 
HTore kohchctchijhio TecTa hjih nacTBi, to ee momcho <J>opMOBaTb, pa3flejiflji Ha rpaHyjiBi. 

20 nojiyneHHtie b pe3yjn>TaTe rpaHyjibi npocyinHBaioTCJi b ycjioBHjix cyniKH, 3aTeM 
npoKajiHBaioTCH b ycjioBHKX npoieajiKH, KaK sto 6bijio onncaHO BBmie. Bojiee 
npejopntoHTHTeJiBHa KOHCHCTempui CMecH b BH^e KaimmM, nocKOJibKy b 3tom cjiynae 
noJiyneHHe nacTHij ^ocTuraeTCH nyTeM BBicyinHBaHHfl MeTOflOM pacnbijieHHJi Kamnubi c 
o6pa30BaHHeM MHKpoccfrep, HMeiomnx pa3Mep b Anana30He npHMepHO ot 10 no 500 isoncpoH. 

25 3aTeM 3th Mmcpoc^epbi npocymHBaioTCH b ycjiOBH^x cyimcH h npoKajiHBaiOTCfl b ycjioBHKX 
npoKamcH TaK, KaK 3to H3JioaceHo BBime. 

Ecjih mix o6pa30B aHHH nacTHij npHMeH^eTCH BbicymHBaHHe MeTOflOM pacntuieHiw, to MO»ceT 
6bitb Hcnojn>30BaH AHcneprapyiomnH KOMnOHeHT, h hm moecct 6bitb JHo6oe no^pcoOTmee 
coeflHHemie, KOTopoe aKTHBH3HpyeT choco6hoctb cmcch 6bitb BticymeHHOH mctoaom 
30 pacntiJieHKH b tom cjiynae, ecjm ^aimaa CMecb no BHemHeMy Bimy HanoMHHaeT KaiHHuy. B 
nacTHOGTH, Taicne KOMnoHeHTBi ncnojiB3yioTca jxnsL Toro, 4To6bi npeAOTBpaTHTb ocan<jD[eHHe 9 
OTJiOHceHHe, oTCTaHBaHHe, cKonjieHHe, npmranaHHe h cneKaHHe TBep^bix nacrau b hchakoh 
cpe^e. 
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fluoKCHfl KpeMHHH, Hcnojn,3yeMMfi fljw noJiyneHHfl Taicnx KOMno3Hunfl cop6eirra, MoaceT 6bitb 
jih6o HenocpeflCTBeHHO b BHfle flHOKCHjja KpeMHHH, jih6o b Bime oflHoro hjih 6ojiee 

COeflHHeHHH, COflepHCamHX .ZnWKCHfl KpeMHHH. B flaHHOM H306peT6HHH b KOMnosHimax 

cop6eHTa MoaceT npHMeHHTbCH jho6oh noflxoAHmHH -ran flHOKCHfla KpeMHHH. IIpHMepaMH 

TaKHX THnOB MOryT CJiyHCHTB flHaTOMHT, CHJlHKajIHT, KOJUIOHfl flHOKCHfla KpeMHHH, paMOHHO- 
rHflpOJIH3HpOBaHHBlfi AHOKCHfl KpeMHHH, rHflpOJIH3HpOBaHHBIH flHOKCHfl KpeMHHH, CHJIHKareJIfc 

h ocaaweHHbtH flHOKCHfl KpeMHHH, ho HaH6ojiee acejiaTejieH flHaroMHT. KpoMe 3Toro, mohcho 
npHMeHHTB coeflHHeHHH .zmoKCHfla KpeMHHH, KOToptie cnoco6Hti npeBpamaTBCH b moKcm 

KpeMHHH, TaKHe, KaK, HanpHMep, KpeMHeBaH KHCJIOTa, CHJIHKaT HaTpHH H CHJIHKaT aMMOHHH. 
npeflHOHTHTejJBHO, HT06BI flHOKCHW KpeMHHH 6BIJI B (pOpMe flHaTOMHTa. O6BIHH0 
npHCyTCTByiOUHIH B K0MH03HHHH COp6eHTa CMeCH AHOKCHA KpeMHHH HaXOflHTCH B KOJIHHeCTBe 

npHMepHo ot 20% Beca no nopHjuca 60% Beca, r«e npoueHT Beca othochtch k coaepacamiio 
flHOKciwa KpeMHHH, a 3a 100% npHHHMaercH o6ihhh Bee komho3hhhh cop6eHTa. CcoepacaHHe 
OKCHfla awoMHHHH b KOMH03HHHH copSeHTa o6bihho Haxo^HTCH b npeaenax ot nopn^Ka 5,0% 
15 Beca no nopnflKa 20% Beca, r«e npoueHT Beca noKasBmaer iiponeHTHoe coflep^aHHe oKcema 
amoMHHHH, a 3a 100% npHHHMaercH o6ihhh Bee komho3hhhh cop6eHTa. 

HanGoJiee onTHMajiBHO h npeflnoHTHTenBHo npHMeHeHHe ueojnrra h nepjiHTa ocoSeHHo b Tex 
cjrynaHX, Kor^a aflcop6nHOHHBie cBoficTBa srana okhcjichhh b flaimoM nponecce Tpe6yiOT 
oco6bk aacop6HHOHHBK Kanecra, onpeflejweMBix jjh6o saflamiBiMH sjieMeHTaMH hjih 
20 KOMnoHeHTaMH, jihoo hcxoahoh cpeaoii. 

Htbk, pe3yjn>TaTaMH aaHHoro H3o6pereHHH hbjihbdtch copSeHT, ycoBepmeHCTBOBaHHBm Merca 
npHTOTOBJieHHH 3Toro cop6eHTa, a TaioKe TexHOJiorHnecKHe ycjioBHH, 3a cneT kotopmx 
3aaaHHBie sjieMeHTBi h coeAHHeHHH Moryr 6bitb ycneinHO H3BjieHeHBi h yflaneHBi H3 

3arpH3HeHHBIX BOflHBK HOTOKOB, yTJieBOflOpOflHBIX HCHflKHX Cpefl HJIH ApyTHX HCXOflHBIX BHflOB 

25 cbipbh h npOHHX yraepoflCOflepHcainHX HCHflKocreH. Heo6xo^HMO otmcthtb to, hto Bee uenn h 
3aaaHH, nocTaBJieHHBie nepea aaHHtiM H3o6peTeHHeM, 6bjjih BBHioiraeHBi, a o ero 
npeHMymecTBax no#po6HO H3Jio5KeHo Bbnne. 

B COOTBeTCTBHH C 3THM, BCe BBHHeOHHCaHHBie MeTOflBI, HX XapaKTepHCTHKH, OC06eHHOCTH H 

cpeflCTBa ocymecTBjieHHH aojijichbi 6bttb npHMeHeHBi Ha npaioHKe, ho He aojihchbi C "J O 
30 HcnepiiBiBaTbCH jihihb TeMH BapnaHTaMH, o KOTopBK 6bijio CK33aHo BBime. K3o6peTeHHe 6bijio -• ' ' 
^ zno ^^°>^^m^^^^o^&^pi npHMepax, owaaKO sto BOBce He o3HaiaeT, hto oho 

TOJIBKO HMH H OipaHHHHBaeTCH. IlOHHTeH H OHeBHfleH TOT $aKT, HTO H306peTeHHe M03KHO 

HecKOJiBKO nepecTpoHTB hjih neperpymrapoBaTB, y Hero cymecTByeT MHo>KecTBO 
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ajiBTepHaTHBHbix BapnaHTOB, MOOT^HKaixHfl, HeKOTopBie ero nacTH, 3jieMCHTH, pa3,nejiBi 
MoryT 6bitb 3aMeHeHM hjih flonojmeHBi b npoqecce pa6oTBi, npH stom He OTCiynaa ot 
3aMi>icna h He bbdcoaji H3 rpaHHij flaHHoro H3o6peTeHna, TeMH, kto HMeeT npaKTHHecKHH onBrr 
b flaHHOft xexHOJiorHH h pyKOBOACTByeTca 3thm onncaHHeM. OTcio^a cjie^yeT, hto aaHHoe 
H3o6peTeHne BKJiiOHaeT b ce6a Bee B03MO>KHBie ero ajiBTepHaraBBi, MO,zjH(f)HKaijHH h 
BapnaHTBi, h Ha hhx pacnpocTpaHaiOTCH 3aKBJieHHBie npaBa, o hqm cKa3aHo mrae, h hx 
paBHOi^eHHBie 3aMeHHTejra. HacrojuijHM AoicyMeHTOM H3o6peTaTejiB 3aflBJweT o cBoeM 

HaMepeHHH pyKOBOACTBOBaTBCil flOKTpHHOH 06 3KBHBajieHTaX (paBHOUeHHBIX 3 aMeHHTejIHX) 

fljia 3amHTBi b nojfflOM o6BeMe CBoero H3o6peTeHHH. 
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OopMVJia H3o6peTeHHH 



1. CnocoS ohhctkh xoi/jKHx cpefl, BKJiiOHaiomHH aacop6iipoBaHHe coAep^caumxc^ b hchakoh 
cpe^e npHMecefl copGeHTOM, OTflejiemie H y^ajieHHe a^cop6HpoBaHHBix npnMecefi h 

5 pereHepamno copGeHTa, OTJiHnaiomHHCH tcm, hto npHMecn okhcjihiot npn CMemeHHH jkhakoh - | 
c P e ?^ .. C ^.^ 1 ? I ?™™5? M n P H Hcnojib3QBaHHH nponHTaHHoro KaTanH3aTopoM copSeirra, J 
a^cop6HpyiOT OKCH,mj npHMecen, oraejieHHe h yzjajieHHe nocjieaHHx npoH3Bo,aHT nyreM \ /**~) 
npoMtiBKH cop6eHTa, npoimxaHH^x nacTH^aMH KaTajmsaTopirnojiapHtiM pacTBopHTeneM, a / ' 
pereHepamno cop6eHTa ocyiuecTBJMKDT^He^cpeACTBeHHBiM HarpeBaHHeM "h/hjih npo^BKOfi J 
10 ropHHHM ra30M. 

2. Cnoco6 no n.l, oranHaKmmHCH TeM, hto aomicyio cpe^y npejapapinrejibHo pa3flejiaioT Ha 
4>paKttHn c pa3JiHHHi>iMH TeMneparypaMH Kunemia h KomjeHTpauHeH npuMecefi c 
nocjieAyiomeft pa3fleJiBHofi ohhctkoh <J>paicmiH. 

15 

3. Cnoco6 no nn.l hjih 2, oTJiHHaiomHHCK TeM, hto onnmeHHyio cpe#y no^BepraioT 

^OnOJIHHTeJIBHOft O/mO HJIH MHO rOKpaTHOH OHHCTKC 

■) 

4. Cnoco6 no moGoMy H3 nn.1-3, OTJiHHaiomHHCH TeM, *rro cenapaimio okch^ob npHMecefi 
20 ocymecrajiaioT nyreM neperoHKH pacTBopHTejia. 

5. Cnoco6no jno6oMyH3nn.l-4, BKOTopoM hcxootoh hch^koh cpeaon HBjraeTc* BO^a. 



6. Cnoco6 no jno6oMy H3 nn.l -4, b kotopom hcxootoh hch^koh cpe^ofi aBJiaeTca 
25 yrjieBO^opoA. 

7. Cnoco6 no jnoSoMy H3 nn.1-4, b kotopom hcxootoh 3Kk#koh cpeaoft abjmiotcji ^pyrne / 
nojMpHtie BOHHue ^ch^octh . f [/-Qj*:cc£ f \ 

30 8. Cnoco6 no ;no6oMy H3 nn.1-4, b kotopom hcxo^hoh aomicoft cpe^ofl flBjmeTca 
yrjieBOflopo/iHBiH uoQo i ihm& npo^yicr. 
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9. Cnoco6 no jno6oMy H3 nn.l -4, b kotopom ncxoflHoft >KH,mcoH cpeaofl hbjmiotcji apyrae 
yrjiepoacoflep^KainHe jkhakocth. 



5 



10. CnocoS no jno6oMy H3 nn.1-5, b kotopom y^ajraeMBie npmvcecH - yrjieBOtfopoabi. 

11. Cnoco6 no n.10, b kotopom no# yica3aHHBiMH ymeBOflopoflaMH no;jpa3yMeBaioTCH 
cJie^yiomHeiocTaTOHHoe tohjihbo, KOTejiBHoe TonjiHBO, MainHHHoe Macno, ctipaa hc<|)tb 5 

Ma3yT, KOKCOBBIH ^CTHJIJIflT, Ha<f>Ta, KepOCHH, ,ZJH3eJIBHOe TOHJIHBO, 6eH30JI, TOJiyOJI H 6eH3HH. 

10 12. Cnoco6 no nn.l hjih 5, b kotopom yzjajomeMBiMH npHMecflMH slbjisootcsl MeTanjiBi. 

13. Cnoco6 no nn.l hjih 5, b kotopom y/jajraeMBiMH npHMecaMH hbjihiotch HeMeTajuiHHecKHe 
TBep^Bie Ben^ecTBa. 

15 14. Cnoco6 no nn.l, 6 hjih 8, b kotopom hcxootoh mch^oh cpe^oH hbjmiotch cjieayiomHe 
BenjecTBa: KpeKHHr-6eH3HH, flH3ejiBHoe TonjiHBO, KepocHH, BaicyyMHBie ahcthjijiotbi, 
KOTejiBHoe TonjiHBo, jiencHH ra3ofijn>, cBipaa He^TB, tjekcjibih ra30HJU>, b aKyyMH bih ra3oftjn>, 
jierKHH ra30Hjn> KaTamaTiraecKoro KpeKHHra, ra30HJiL KOKCOBaHHJi, Ma3yr h Ha<|>Ta. 

20 15. Cnoco6 no nn.l hjih 6, b kotopom y^ajuieMBiMH npHMec^MH hbjihiotch cepocoaepacamne 

COeAHHeHHH. 

„ 

n 

16. CnocoS no nn.l hjih 6, b kotopom yaajiaeMBiMH npHMecHMH hbjmiotc^ MeT ajuiB i. £ 

25 17. CnocoS no nn.l hjih 6, b kotopom yaajiaeMBiMH npHMeoiMH aBjnnoTCH a30THCTBie 
coe^HHeifflH, apoMaTHHecioae coeAHHeHHH h nojmnHKJiHHecKHe apoManiHecKHe coeAHHemwi. 




30 Ha4>T06eH30TH0$eH, flHHa<])TOTHo4>eHBI H pOACTBeHHBie HM 60Jiee BBICOKOMOJieKyJWipHbie 

apoMaTHHecKHe tho^chbi, a TaiOKe ariKHJi- h apoMaTHnecicHe roMOJiorn #aHHBix coeflHHeHHii. 

9 

19. CnocoS no n.6, r«e hcxoohoh >kh^koh cpe^ofi HBJiaercH oacnaceHHBiH yronB. 
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20. Cnoco6 non.l, iyje OKHCJieHHe npHMecefi ocymecTBjnnoT npH ncnojib30BaHHH B03Ayxa b 
KanecTBe okhc jihtc jm . 

5 21. Cnoco6 no n.l, r^e okhcjichhc npnMecen ocymecTBJiHiOT npn Hcnojn>30BaHnn KHCJiopo^a 
b KanecTBe OKHCjiirrejra. 

22. Cnoco6 no n.l, r^e OKHCJieHHe npHMecen ocymecTBJiaioT npn ncnoju>30BaHHH 030Ha b 
KanecTBe OKHCJiHTejw. 

10 

23. CnocoS no n.l, rae OKHcneHne npnMecen ocynjecTBjraioT npn ncnojib30BaHHH 
nepeKHCHoro coe^HHeHHH b KanecTBe okhcjihtcjih. 

24. CnocoS no n.l, r,a;e OKHCJieHHe npnMecefi ocy^ecTBJiaioT b npncyrcTBHH cop6eHTa, 
1 5 nponnTaHHoro nacTHijaMH KaTaiiH3aTopa. 

25. CnocoS no jno6oMy H3 nn.l, 20, 21, 22, 23 , r#e B03#eHCTBne ra30M-OKHCjnrrejieM 
conpoBO^AaeTca npeBpameHHeM ero b ny3Bipi>KH pa3MepoM b 1 MHKpoH. 

20 26. Cnoco6 no n.24, r^e copSeHT, nponHxaHHBm nacTHijaMH KaTajiH3aTopa, coctoht H3 

//^t&Uuy^ 0 * — -> 

>y^ieTajiJia, niejiow, mejiOHHO-3eMejiBHoro Merajuia, OKcn/ta MeTajuia, 6nMeTajuiHHecKHX 

KOMno3HiuiH (KOM6nHai|HH MeTajinoB), a jcaTajiraaTop , BBeaeHHBiii b nacTHi^y ynnepofla, 

npeACTaBjmeT co6on ahokcha KpeMHBUi, okcha ajnoMHHH^, ueonnx, nepjiHTOBtie <]>opMBi, jih6o 

jno6on flpyrofi TBepAMH nopHCTBrii cop6eirr. 

25 

27. CnocoG no n.24, r^e b cop6eHTe, nponHTaHHOM nacTimaMH KaTanioaTopa, npHcyrcTByioT 
KaTajiHTHHecKHe MeTajuiti, npeflCTaBjieHHbie cjieflyiomen rpyrmofi: MeflB, ijhhk, cepe6po, 
KoSajiBT, acejrao, MapraHeu, MOJra6fleH, BaHa^HH, BOJiB<i>paM, cyptMa h ojiobo. 

30 28. Cnoco6 no jno6oMy H3 nn.26, 27, r#e b cop6eHTe, nponHTaHHOM qacniifaMH 
KaTajiH3aTopa, KaTajiHTHHecKHH KOMnoHeHT BKJnonaeT b ce6a 6HMeTajuiHHecKHH 

KaTaJIHTHHeCKHH KOMnOHeHT, B KOTOpOM E*JS2^^Gq&$e^ COOTHOHieHHe 
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OTyx MeTajuiOB, o6pa3yK)iimx Taicofi KOMnoHenr, Kasegp^HaxotfHTca b flHana30He ot 10:1 ao {/ 
1:10. 

29. Cnoco6 no n.26, r^e b cop6eHTe, nponHTaHHOM HacraijaMH KaTajnreaTopa, 
5 KaTaJiHTHHecKHM MeTajuioM JiBjMeTca cepeGpo. 

30. Cnoco6 no n.26, r^e b cop6eHTe, npomrraHHOM HacranuaMH KarajiH3aTopa, 

KaTaJIHTHHeCKHM MeTaJIJIOM HBJIHeTM MejD[B. 



10 



31. Cnoco6 no n.26, rae b cop6eHTe, nponHTaHHOM nacTHuaMH KaTajiH3aTopa, 
KaTajiHTHHecKHM MeTajuioM HBJiaeTC^ CMect cepe6pa h MeflH. 



32. Cnoco6 no n.31 5 r#e b cootbctctbhh c KaTajiHTHHecKOH 6nMeTajuiHHecK0H KOMno3Hi*HeH 

KaTaJIHTHHeCKHM KOMnOHeHTOM HBJIfleTCfl 6HMeTaJIJIHHeCKHH KaTajIHTHHeCKHH K0MH0H6HT, 

15 BKJnonaiomHH b ce6a cepe6po h mzj$> b bccobom cooTHomeHHH npHMepHo 1:1. 

33. Cnoco6 no n.26, r#e b cop6eHTe, nponHTaHHOM HacraijaMH KaTajiH3aTopa, 

KaTaJIHTHHeCKHM MeTaJIJIOM HBJiaeTM K06aJIBT. 

20 34. Cnoco6 no n.26, r#e b cop6eHTe, nponHTaHHOM naenmaMH KaTaJiH3aT0pa, 

KaTaJIHTHHeCKHM MeTaJIJIOM HBJMeTCfl HHKeJIB. 

35. Cnoco6 no n.26, r^e b cop6eHTe, nponHTaHHOM nacnmaMH KarajrasaTopa, 

KaTaJIHTHHeCKHM MeTaJIJIOM HBJIHeTCH CMeCb HHKeJIH h KoSajiLTa. 

25 

36. CnocoS no n.35, rae b cooTBeTCTBHH c KaTajiHTHHecKOH 6HMeTajiJiHHecKOH KOMno3HUHefi, 

KaTaJIHTHHeCKHM KOMnOHeHTOM HBJIHeTCfl 6HMeTaJXJIHHeCKHH KaTaJIHTHHeCKHH KOMnOHeHT, 

BKjnonaiomHH b ce6n hhkcjib h koGojibt b bccobom cooTHomeHHH npHMepHo 1:1. 
30 37. CnocoG no n.26, r^e b cop6eHTe, nponHTaHHOM HacrnijaMH KaTajiH3aTopa, 

KaTaJIHTHHeCKHM MeTaJIJIOM HBJMeTCH IJHHK. 
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38. Cnoco6 no n.26, rjote b cop6eHTe, nponHTaHHOM HacraijaMH KaTajnoaTopa, 
KaTajiHTHHecKHM MeTaJinoM flBJiaeTCii ojiobo. 

39. Cnoco6 no n.26, rae b copSeHTe, nponHTaHHOM HacraijaMH KaTajnnaTopa, 
5 KaTaiiHTHHecKKM MeTaJuioM HBJiaeTca cmccb mraKa h onoBa. 

40. Cnoco6 no n.39, rae b cooTBeTCTBHH c KaTajiHTHnecKofi 6HMeTajuiHHecKOH KOMno3HimeH, 

KaTaJIHTHHeCKHM KOMnOHeHTOM JIBJIfleTCa SHMeTajIJIHHeCKHH KaTaJIHTHHeCKHH KOMnOHeHT, 
BKJIK)HaK>mHH B Ce6fl IJHHK H OJIOBO B BeCOBOM COOTHOIHeHHH npHMCpHO 2:1. 

10 

41. Cnoco6 no nn.26 hjih 27, r#e b cop6eHTe, nponHTaHHOM HacTmjaMH KaTanH3aTopa, 
KOMnoHeHTBi KaTajiHTiraecKoro MCTajnia noHHaceHHOH BaneHTHOCTH o6bfiho npncyTCTByiOT b 
npe^ejiax ot 15 ro 40 npoueHTOB k o6meMy Becy cop6eHTHOH KOMno3HijHH. 




15 42. Cnoco6 no n.26, r^e b cop6eHTe, nponHTaHHOM HacraijaMH KaTajiraaTopa, ^ ej *gg |^ H 
n^enoHHO-3eMeJiBHBie MeTajuiti BHSnpaioT H3 cjie^yiomeH rpynnti: HarpHH, Kajmfl, KajitijHH, 
MarHHH. 

43. Cnoco6 no n.26, r^e b cop6eirre, nponHTaHHOM nacnmaMH KaTajiH3aTopa, nopncToft 
20 CTpyKTypon copSeHTa hbjihctck yrjiepoa. 

44. Cnoco6 no nn.24 hjih 43, r^e peaKimio yrjiepoaa c coe^HHeHHeM MerajiJia 
npeOTOHTHTejxbHo npoBOAHT b OTcyTCTBHH B03Ayxa, Kor^a yrnepoA Haxo^HTCfl bo 

B3BenieHHOM COCTOHHHH B TaKOM paCTBOpHTejie, B KOTOpOM CnOC06HO paCTBOpHTBCH 

25 coe^HHeHHe MeTajuia. 

45. Cnoco6 no n.26, rjxe b copSenre, nponHTaHHOM nacTHrjaMH KaTajm3aTopa, nopncTOH 
CTpyKTypon copSeHTa ABJiaeTca ijeojiHT. 

30 46. Cnoco6 no n.45, b kotopom npe/moHTHTejitHo Hcnojn>3yiOT TaKHC ucojihth, KaK 
4)oaca3HTi>i, b oco6eHHocTH ijeoJiHT Y h ijeoJiHT X, y KOToptix pa3Mep nop npeBtnnaeT 10 
aHrcTpeM b ^HaMeipe. 
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47. Cnoco6 no n.46, rue b hohh&ih o6mch KaTajiH3aTopa b 4>o»ca3HTOBOH CTpyKType cHHTaeTCjf 



npneMJieMMM, ecjiH oh Haxo,miTCfl b npeaejiax 50-75%. ) * 

48. Cnoco6 no n.26, rae b cop6eHTe, nponHTaHHOM nacrcmaMH KaTajnreaTopa, nopncTofi 
5 CTpyKTypoft cop6eHTa HBJiaeTCfl nepjiHTOBaa <J>opMa. 

49. CnocoS no n.48, r,n;e nepjiHT npHcyrcTByeT b KOMno3HijHH HOCHTejw cop6eHTa b 
KOJiHHecTBe ot 15 ro 30 npoueHTOB k Becy. 

10 50. Cnoco6 no n.l, r«e pacTBopirrejieM slbjuuotcsl nonapHbie opramraecKne h/hjih nojiapHwe 
Heo^^Hirae^igae pacTB opHTeim, a hmchho: apoMaTHHecicHe coe^HHeHHH, 
rajioreHH3HpoBaHHbie apoMaTHHecKne coe^HHeHHH, opraHoxJiopnpoBaHHbie coe^HHeHHH, 
KcroHBi h crarpTBi. 



15 51. Cnoco6 no n.50, r^e VnojinpHbiM opraHHHecKHM coe^HHeHneM aBJiaeTCH TOjiyoji. 

52. Cnoco6 no n.50, r^e nojinpHtiM opraHHHecKHM cocahhchhcm slbjisl&tcsl aijeTOH. 

53. Cnoco6 no n.50, TOe nojiapHbiM opraimHecKHM coeflHHeHHeM hbjihctc^ MeTaHOJi. 

20 

54. Cnoco6 no n.50, r#e nojiapHMM opraroiHecKHM co e^HHeHHeM abjihctcs 3TaHOJi. 



55. Cnoco6 no n.50, r#e nojmpHBiM ^6opraHHHecKHM coe/^HHeHHeM flBJiaeTCfl flnxnopoMeTaH. 

25 56. Cnoco6 no n.50, r#e nojrapHbiM ^opraHHHecKHM coe^HeHHeM HBJiaeTCH anxjioposTaH. / 

tr*-"- ^ 9 ( } 

U r , 

57. Cnoco6 no n.50, r#e noji^pHBiM keopraHnnecKHM co e ahhchhcm hbjihctch flHXJiopo6eH30Ji. <► 

58. Cnoco6 no n:l, b kotopom nojrapHBiM pacTBopHTejieM HBJiaeTCfl komGhhehhh 
30 HH»cenepeHHCJieHHbix pacTBOpirrejieft, BKJnonaK apoManiHecKHe coe;mHeHHH, 

rajioreHH3HpOBaHHBie apoMaTHHecKHe coejjHHeHHH, opraHOXJiopHpoBaHHBie coe;mHeHiw, 

KCTOHBl H CnHpTBI. 
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59. CnocoS no n.58, b kotopom KOM6HHamwMH nojwpHtix pacTBopHTejiefi HBJunorca 
cjieflyiomHe: TOJiyoji, AHXJiopo6eH30Ji, flHXJiopoMeTaH, anxjioposTaH, UHKJioneHTaH, aneTOH, 

3TaHOJI H MeTaHOJI. 



5 60. Cnoco6 no n.l, rn.e aoh— npocymHBaHHfl copSenra, nponnTaHHoro qacTHnaMH 



61 . Cnoco6 no n. 60, r^e Hapjmy c HarpeBOM npHMeiwioT npo^yBKy ropaHHM ra30M. 



15 



20 



25 



30 



35 
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PecbepaT 

ClI0C06 OHHCTKH XGmKHX Cpefl, BKJUOHaiOmHH aflC0p6Hp0BaHHe COAep^CamHXCH B ECHflKOH 

cpe^e npHMeceft cop6eHTOM, OT^eneHHe h yaajiemie atfcop6HpoBaHHBix npHMecen h 
5 pereHepamno cop6eHTa, b kotopom npHMecH okhcjdhot npn CMemeHHH ech^koh cpeflH c 
OKHCJiHTejieM c HcnojiMOBaHHeM nacTHU KaTanH3aTopa, nponnTfciBaioinnx cop6eHT, 
aflcop6HpyioT okch^bi npHMecefl, oTAeneHHe h yciajieHHe nocneOTHx npoH3BO£HT nyTeM 
npoMBEBKH copGeHTa, nponHTaHHfcix nacTHijaMH KaTajiH3aTopa, nojinpHbiM pacTBopHTejieM, a 
pereHepaimio cop6eHTa ocymecTBJiaioT HenocpeflCTBeHHbiM HarpeBaHHeM hjih npoayBKOH 
1 0 ropaMHM ra30M. 

1 H C3 aB H CHMBIH H 60 3aBHCHMBIX IiyHKTOB (j)OpMyjIBI. 
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